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IMPROVEMENT IN EQUATORIAL TELESCOPES. 


By virtue of the rotary motion of the earth, every 
direction about us that we imagine fixed has a continu- 
ous rotary motion around the line of the poles. The 
plane of the horizon, the vertical, the north-south and 
east-west directions, and all that pertains to the earth, 
revolve around the polar axis of our globe. It neces- 
sarily results from this that every direction that is 
really fixed must seem to move around this same line 
of the poles, and to describe a cone that has such line 
for its axis and the position of the observer for its apex. 


| rangement, which we figure herewith. 
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All these troubles are increased when the diameter, 

and consequently the length, of the instrument is in 
creased. 

The inconveniences that depend upon the necessity 
of the observer's continually moving would be avoided 
by rendering the ocular fixed. Mr. Loewy, of the Paris 
observatory, appears to be the first who studied out 
the arrangement to give an equatorial with fixed ocu 
lar, and the instrument which he devised was described 
to the Paris Academy in a conumunieation presented in 
1871. 

Mr. H. Grubb, of Dublin, has proposed another ar- 
The interrupted 
polar axis, which performs the office of ocular tube, 
enters the chamber of observation, and rests externally 
upon a masonry support. The objective tube is capa- 
ble of making variable angles (90° in the figure) with 
the polar axis, so that, in a given position, the revolu- 
tion of the latter shall describe a cone through the 
optical axis, and the latter thus remain constantly 
directed toward the star to be studied. The mirror 
earried by the cube which is placed at the elbows of 
the two tubes remains always perpendicular to the 
bisectrix of the angle formed by the tubes, so that the 
image always occupies a Constant position with respect 
to the fixed ocular. 

It is useless to dwell upon the advantages to be de- 
rived from such arrangements. The observer can con 
trol all the motions of the apparatus without scarcely 
moving, and the movable covering can be reduced to 
a shed which protects only the movable parts, and 
which can be removed before observations are begun. 
| From an optical point of view, it may be feared that 
the use of mirrors will be accompanied with loss of 
light, and distortions due to a want of perfection in 
their surface, either through vicious construction or as 
a consequence of variations in temperature and posi- 
tion. It is even certain that such inconveniences must 
exist in the new system that we have described. An 
endeavor should evidently be made to reduce their 
effects as much as possible, and to render the aiteration 
that they make in the images less than that produced 
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in the moon, the satellites of Jupiter, the phases of 
Venus, and what seemed to him handles on the planet 
Saturn. 

The Galilean telescope was very nearly the same as 
the modern opera-glass, being composed of one double 
convex lens and one double concave lens, placed as 
shown in Fig. 1, the light passing through both lenses 
before reaching a focus. The large lens is called the 
object glass, or objective, and the small one the eve- 
piece. 

A difficulty was soon encountered, which, for a cen- 
tury and a half, prevented ‘large and powerful refract 
ing telescopes from being made. It was found that a 
ray of light, when refracted by the lens, was separated 
into all the colors of the rainbow. These were called 
prismatic colors, and they surrounded every object ob- 
served through Galileo's telescope. This is shown by the 
massage of a beam of light through a triangular prism, 
Fig. 2, or more plainly in its application to the tele 
scope in Fig. 3, where the line at a—0 is the axis of the 
lens, and ¢-d a parallel ray of white light, which, on 
passing through the lens, is refracted and separated 
into the prismatic colors, the red ray meeting the axis 
at 7, and the violet ray, being most refracted, meeting 
the axis at ¢. This, as will be evident, gives a confus 
ed image of the star. This difficulty is called chromatic 
aberration, and it prevents an exact image of the star 
or object observed being made anywhere on the optical 
axis of the lens. From the fact that the chromatic 
aberration is the same in glasses of long and short 
focus, while the image of the star or object observed 
is proportionately larger in the former, the astrono 
mers of the 17th century made their telescopes very long 

in some cases the focus being over two hundred feet. 

As the magnifying power of a telescope is found by 
dividing the focal length of the object laa by that of 
the eye-piece, it will be evident that in these long tele 
scopes a low-power eye-piece would give a high magni 
fying power and reduce the chromatic aberration to a 
minimum. 

The * color line.” so marked in optics as well as poli 
tics, led the astronomers to study other means than 

















IMPROVEMENT IN EQUATORIAL TELESCOPES. 


This appearance of continual variability in the direc-! by the necessary shortening of the telescope in the old | lenses for getting a luminous image of distant bodies. 


tion of the luminous rays of every star obliges us to 
employ special arrangements when we wish to keep a 
star in the field of an instrument. 

The first solution of the problem is furnished by the 
ordinary equatorial—a telescope mounted perpendicu- 
larly to the radius of a circle parallel with the equator. 
When this instrument is moved around the ved 
question, its optical axis describes a plane perpendicu- 


lar to a line of the equator, and successively meets the | 


parallels that each star describes. When, on the con- 
trary, the telescope is fixed with respect to the radius, 
and the latter is moved in the equatorial plane, the 
optical axis of the instrument describes a surface of 
revolution which meets the celestial vault according to 
a parallel, and it is o:ly necessary to regulate the 
rotary velocity of the rdiusin order to keep in sight a 
star that would desexibe the parallel in question. 
There are, then, really ®t in this instrument, the 
first of which is perp to the equator, and the 
second movable in the€ al plane. 

This solution, w wn to the ancients, has 
been generally admitt the present: It presents 
certain inconvenience er, as regards the sta- 
bility of the appa he conditions that it im- 
poses upon the ot ep Eifact, the continual motion 
of the instrument f es _ oe ey move- 
ments of the ol ' wh has to place himself at 
variable heights wpalie Mader whose position itself 
must be modified worry eestant. Then there is the 
continual maneu ae oO "ne cupola, whose openings 
must be kept in the Mice: wo of the object studied. 


ius in| 


system. The Loewy equatorial, which is but 104¢ inches 
in diameter, appears to possess an optical power equal 
to that of the ordinary equatorial of the same diameter. 
It would be interesting to see what results would be 
obtained with a telescope of greater diameter and hav 
ing a focal length really proportioned to its aperture 
Ciel et Terre. 


PROGRESS IN ASTRONOMICAL TELESCOPES. 


By W. R. WARNER, Member of the Civil Engineers’ 
Club of Cleveland. Read January 13, 1885. 


THE history of the astronomical telescope dates back 
but two and three-quarter centuries, previous to which 
time no practical advance had been made in the science 
of astronomy for more than a thousand years. The 
credit for the invention has been claimed by the friends 
of three parties, Lipperhey and Jansen, of Holland, 
and Galileo, of Italy. No one claims that Galileo first 
discovered the principle of the refraction of light ; but 
that he first applied it to an instrument for observing 
the stars there is no doubt. 

In 1608, while in Venice, he learned that Jansen had, 
by a combination of pieces of curved glass, succeeded 
in making distant objects appear much nearer. He at 
onee gave the subject-his attention, and in a few 
months he had completed an instrument that magnified 
three times. 

He then made other and larger ones, the largest of 
which magnified but thirty times, and was, of course, 


| very imperfect; but with it he diseovered the mountains 


It was discovered, we know not by whom, that parallel 
rays of light striking a parabolic mirror were reflected 
to a point at the focus, as in Fig. 4. Newton was the 
first to apply this principle practically to the astronom- 
j ical telescope. He made the parabolic mirror of long 
| focus, and intercepted the rays by a 45° mirror just 
| before they came to a focus, thus bringing the image of 
| the object outside the tube, where it is examined by 
the eye-piece, as in Fig. 5. This is called the Newton- 
| ian reflector. 
| Herschel tilted the parabolic mirror, as in Fig. 6, thus 
bringing the focus to the edge of the tube, where the 
eye-piece is applied. 
| The most convenient method, and that adopted for 
| the great Melbourne reflector. is the Cassegranian sys- 
| tem, where the cone of rays is intercepted before reach- 
|ing a foeus and reflected back through a hole in the 
|center of the mirror, where it is examined by the eye 
piece, as in Fig. 7. By this system the observer is near 
the ground when taking observations, while in the 
others some means must be provided for raising him in 
the air to the height of the top of the tube, which isa 
great inconvenience in large instruments. 

Of the three systems of reflectors mentioned, the 
Newtonian is optically the best, while the Cassegran- 
ian is the most convenient to use. 

As the rays of light are not separated into the 
prismatic colors by reflection, this system of telescopes 
was themost popular, and did the best work down to 





the middle of the 18th century, when Dollard, an 


‘lish optician, discovered that prisms of hard flint-glags 
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' 
dispersed the rays of light twice as much as those made | 
of crown-glass (see Figs. 8 and 9), while the angle of re- | 
fraction remained the same in each. This principle | 
furnished the key to the modern refracting telescope, | 


for by combining prisms of crown and flint glass, as in | that the 26-inch refractor at Washington has shown the | 


Fig. 10, having the angle of the flint half that of the) 
crown, their dispersive powers are the same, and the | 


and come out a white ray, c-d, the flint prism having | 
counteracted the chromatic effect of the crown ; while, 

being but half the angle of the crown, it eliminated but 
half its refractive power. 

This principie is applied to the telescope by making 
a double convex lens, a b, Fig. 11, of crown-glass, and 
— back of it place a plain convex lens of flint-glass, 

ving half the curvature of the combined surfaces of 
the crown lens. The flint counteracts the chromatic 
effect of the crown lens, and the rays come toa focus at 
the same place. No exact rule can be given for the 
several curves for an object glass, for the refractive 
powers of glass made at different meltings varies 
greatiy. 

To determine the refractive pen pieces 
of glass, small prisms are made, and the indices of re- 
fraction found by trial. From these data the, proper 
proper curves are computed. 

e stated that the chromatie effect of the crown and 
flint glass was eliminated by combining them. 

This is not exactly true, for if we make prisins of flint 
and crown glass having equal dispersive powers, we 
shall find that they do not disperse the rays uniformly, 
for in the crown the red band is broadest, while in the 
flint the blue is broadest. The result is that when com- 
bined they cannot wholly counteract each other, and 
in large instruments more or less color is always seen 
about a bright star. 

This color is called the secondary spectrum, and be- 
ing in the nature of the glass itself, no skill in working 
the glass can wholly correct it. 

During the past fifty years great improvements have 
been made, both in refractors and reflectors. The larg- 
est reflector ever made is that constructed about 1840 
by Lord Rosse, at Parsonstown, Ireland. This monster 
instrument, called “‘The Leviathan,” is fifty-four feet 
long and has a mirror of six feet diameter. It is not 
mounted equatorially, but has a movement of 10° each 
side the meridian. 

The large reflectors following it are those at Mel- 
bourne and Paris, each of four feet diameter, Many 
smaller reflectors are mounted in England, while in our 
country there are but few, for refractors seem to be 
much preferred. The mirrors, or specula, of the early 
retlectors were made of a composition of 32 parts tin to 
15 parts of copper. In 1859, Foucault, a French physi- 
cist, invented the silvered-glass speculum, which greatly 
increased the value of the reflecting telescope. A disk 
of common glass is accurately ground on one side to| 
the proper parabolic curve, on which a coating of sil- 
ver about sgy4599 Of an inch in thickness is chemically 
deposited. This silver film can be polished or renewed 
at any time without affecting the figure of the specu- 
lum. The glass speculum also keeps its shape, and fig- 
ures much better than one of speculum metal. 

The four-foot reflector of the Paris Observatory has 
a silvered glass speculum, it being the largest ever 
made. 

In 1840, Merz & Mahler, the renowned opticians of 
Munich, made a refracting telescope of 15 inches aper- | 
ture for the Royal Observatory at Pulkowa, Russia. 

This was the wonder of its time, and, indeed, not | 
until 1862 was a larger one made, and then by our own 
countrymen, Messrs. Alvan Clark & Sons, who made 
one of 1844 inches aperture for the Dearborn Observa- 
tory of Chicago. This has been followed by arefractor 
of 25 inches aperture, made by Cook & Sons, of York, 
England; our Washington telescope, of 26 inches} 
aperture, made by the Clarks; also one of 2644 aperture, 
for the McCormick Observatory, University of Virginia, | 
and one of 23 inches aperture, for Halsted Observatory, | 
Princeton, N. J., both by the Clarks; and one of 27 
inches aperture, by Grubb, of Dublin, for the Imperial 
Observatory at Vienna; and last and largest, the 30- 
inch refractor, made by the Clarks, for the Royal Ob- 
servatory at Pulkowa, Russia. This, however, will re- 
main the largest but a short time, for one of the disks | 
of glass is already cast for the 36-inch refractor for the | 
Lick Observatory, now.being built in California. The | 
location of this observatory is said to be the finest in 
the world. Itis just inside the coast range of moun- 
tains on Mt. Hamilton, 4,400 feet above the sea and} 
about 50 miles southwest of San Francisco. When | 
finished, the Lick Observatory will be the most com- 
plete of any in the world. Besides,the 36-inch refractor, 
there will be several smaller ones; also meridian circles, 
transit instruments, and the great variety of instru- 
ments pertaining to astronomy. The question natural- 
ly arises, Is there any limit to the size and power of 
telescopes? And we can now answer yes, and say that 
ee ped the limit will be reached in the completion of 

he 36-inch Lick refractor, and has been reached in the 
Rosse reflector. 

Of the two systems of telescopes, refractors and re- 
flectors, each has its strong advocates, and each, doubt- 
less, has advantages in certain kinds of work. 

The lens of the refractor and the mirror of the reflect- 
or serve as light-gatherers, not as magnifiers. They give 
us a luminous image, and by the aid of the eye-piece, 
which serves as a microscope, we magnify that image. 
The perfection of the image, and the amount of light 
with which to examine it, give us the limit of magni- 
fying power we can use in the eye-piece. 

In a reflector, the wh Ee power is represent- 
ed by the proportion of light reflected to the whole 
light that falls on its surface. 

In a refractor, the light-gathering power is represent- 
ed by the amount of light left after absorption by the 
glass and reflection from its several surfaces, in propor- 
tion to the whole light that falls on its surface. 

This comparison will show that the light-gathering 
power of a unit of surface of a reflector is independent 
of its size, while in a refractor it diminishes as the size 
increases, on account of the extra absorption of light by 
the increased thickness of the glass. A limit, there- 
fore, to the size of refractors will soon be reached, be- 
yond which nothing would be gained by increasing the 
size. That limit is found to be between 34 and 36 
inches. 


The limit to the practical size of reflectors is met by 
the difficulty in keeping the mirror in proper figure and 
the un y nature of the instrument. hen we con- 








sider that the moderate size reflectors have surpassed 
the best work of the largest ones, we may feel sure that 
the practical limit has already been p 

In comparing refractors with reflectors, we can say 


most difficult objects that have ever been seen. 


The modern astronomical telescope, whether re- | 
ray of white light a-» will pass through both prisms | fracting or reflecting, is mounted equatorially, with | 


the polar axes parallel to the axis of the earth, so that, 
wherever the instrument is pointed, a movement about 
this axis will follow the apparent diurnal motion of the 
star. The declination axis being at right angles to the 
polar axis enables the instrument to be pointed to any 
star in the heavens. Each axis carries a finely-graduated 
circle, from which is read the position of the star being 
observed. 

The tubes of telescopes were formerly made of wood. 


Figt Fig.k 





240,000 miles, this would require a power of 6,000. 
Should the 26-inch refractor at Washington be pro- 
vided with an eye-piece giving this power, the emerg- 
ent pencil of light coming to the eye would be but 
gts Of an inch in diameter, and the focal length of the 
eye-piece would be but , of an inch. 

Such a power would be manifestly absurd. A power 
of 100 to the inch of aperture is considered a maximum 
that can be used to advantage with the best glasses 
and under the most fayorable circumstances, and 
it is — that more than 60 to the inch of aperture 
is used. 

Professor Newcomb says: It is doubtful whether 
the moon has ever been seen with any telescope so 
well as it could be seen with the naked eye at a dis- 
tance of 500 miles. 

But a few years ago, only the largest universities 
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PROGRESS IN ASTRONOMICAL TELESCOPES. 


The great Rosse 6-foot reflector has a wooden tube over | could afford an astronomical observatory, and when, 
50 feet long, built up of staves and bound with iron. | in 1848, Merz, of Munich, made a 15-inch refractor, a 
The Harvard College 15-inch refractor also has a tube | 


of wood; but all large telescopes of recent date have 
tubes of sheet steel, which can be made very light and 
rigid. 

The methods of reading the circles on large instru- 
ments have been so improved that, instead of climbing 
ladders with lantern in hand, the observer can sit at 
the eye end of his instruments and, by the aid of small 
telescopes fastened to the tube, and a series of prisms, 
can read the star's exact position, both in declination 
and right ascension. 

Many systems of driving clocks have been devised to 
make the telescope automatically follow the star. The 
conical pendulum seems to be the most satisfactery re- 
gulator, and by its aid the image of the star can be 
kept in the center of the field even under the highest 
powers. Inthe most exact kind of work, like spectro- 
scopic observations, where the variation of ~, of a se- 
cond would vitiate the result, the driving clock is often 
connected electrically with the standard clock of the 
observatory. Methods have been devised by which all 
the movements of large instruments may be made by 
the observer or his assistant, by simply pushing a series 
of buttons, which make electrical, connection with 
power from a hydraulic or gas engine. 

We often hear exaggerated statements as to the 
magnifying powers of large telescopes. When we con- 
sider that all imperfections of the instrument, as well 
as all the disturbances of the atmosphere, are magnified 
as much as the star, we see that we shall soon arrive at 
a limit beyond which we cannot pass and retain a clear 
view of the object. 

A newspaper item went the rounds a few years ago, 





subscription was taken up by the citizens of Boston to 
purchase it and present it to Harvard College. 

Until 1871 the largest telescope in the National Ob- 
servatory at Washington was but 91¢ in. aperture, but 
at the present time instruments of great power and ex- 
cellénce are in nearly every college of importance, and 
in many of the high schools of our country. 

The interest, however, which has developed in the 
wonderful science of astronomy does not stop with 
the educational institutions, for many private observa- 
tories have been equipped, and their number is being 
multiplied every year. 

The Chicago Astronomical Society was formed many 
years ago, and within the past month the “State 
Astronomical Society of Indiana” has been organized. 

At the present rate of progress, the time is not far 
distant when every large city will have its astronom- 
ical society, as it now has its civil engineers’ club, its 
attorney's club, and its literary circles. 

Cleveland is well prepared for such a society; for she 
has her Case School of Applied Science, her Adelbert 
College, her many men of fonnatae’ and culture, with 
such a leader as our honored member, whose nightly 
vigils in his observatory on Case Avenue have extended 
his fame even beyond the limits of our own country, 
and given scientific results of great value. 

With these elements and such opportunities, let us 
look forward to the Cleveland Astronomical Society.— 
Journal Ass. of Engineering Societies. 


THE MIGRATORY LOCUST. 
IN 1878, as well known, the English annexed the island 


stating that the largest telescopes showed the moon as | of Cyprus to their immense colonial empire, and Queen 
if it were but 40 miles distant. As its real distance is' Victoria ascended the throne of the Lusignans. This 
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was a reward for the friendship shown to Turkey. The 
pleasures of possession, however, were of short dura- 
tion, for it soon became necessary to reckon along with 
the enemy that the Turkish government had left on 
their hands, one of the most dreaded of foes, one which 
was incessantly engaged in raising new armies, and 
threatening to conquer the entire island and convert it 
into a desert. The Cypriotes were about deciding to 
emigrate, for their crops were no longer able to support 
them. It was not in Egypt. that the English met the 
eighth plague, but upon the route that they had to 
take to reach the country of the Pharaohs. Like emi- 


nently practical mea, they did not wait fora new Moses | 


to pray the Lord to create a violent wind in order to 
remove the locusts and cast them into the Red Sea, 
but they went resolutely to work to exterminate them. 

In 1879 they gathered 88,000 pounds of the eggs of these 
insects, but without appreciably diminishing the nuim- 
ber of the enemy. The latter, in fact, about 1881, made 
good their losses, and exhibited themselves in innu- 
merable legions that devoured everything in their 
way. Not wishing to acknowledge themselves con- 
quered, the English, instead of standing on the defens- 











ylanted out, but when grown 
in tubs and pots they will not extend at any great rate, 
jand become floriferous at an early stage. The soil 
| they need would suit an Azalea indica, with a trifle of 
| burnt earth and leaf mould. The pots should not be 
much larger than the mass of roots, and the drainage 
|good. To keep large-grown plants in check, shaving 
| off the roots for an inch all round the ball may be done 
with advantage. 
| the plants should be carefully watered until root growth 
has commenced. Syringing daily and free ventilation 
in mild weather will keep them healthy and free from 
insects. During July, August, and the early part of 
| September plants of Hakea, like most of thé Australian 
| hard-wooded plants, are benefited by being placed in a 
|sunny, open, but sheltered spot in the reserve garden, 
| or may be used to form groups in the pleasure grounds. 


strong and fast growers 


| In gravelly soils. and in positions where small pots get | 


} dry quickly, plunging in coarse sand or coal-ashes is of 
| benefit. We areindebted to Messrs.*Dickson, of Covent 
Garden, for the specimen from which the figure we give 
|wastaken. Onthe left of the illustration is seen a sec- 
‘tion of a flower bud, showing imbricated scales and un- 








HAKEA LAURINA.—A GREENHOUSE FLOWERING SHRUB.—FLOWERS ROSY-LILAC. 


ive, proceeded to attack the devastating armies, Mr. | opened flower within; below are pollen grains typical 


Brown being charged with the direction of operations. 

After dividing the invaded region into districts and 
sections, Mr. Brown, at the head of numerous corps of 
workmen divided into gangs that were each under the 
surveillance of a responsible inspector, began to pur- 
sue the insects, canvas being stretched in every diree- 
tion to prevent them from taking flight, ditches being 
dug tostop the progress of the young, and the earth 
being excavated in search of the eggs. Sparing neither 
pains nor money, the English engineer covered the 
ground with canvas over an extent of from 15 to 20 
leagues, and put about. 2,000 workmen into the field. 
The contest went on thus without truce or rest, and 
never was a better battue organized. In 1883, 195 mil- 
lions of the locusts were exterminated, and, in 1884, 156 
tnillions. It is estimated that scarcely one per cent. of 
them escaped the massacre. 

Thanks to these ratlical measures, the crops of 1884 
were saved, and the Cypriotes decided not to leave 
their natal soil.—Science et Nature, 


HAKEA LAURINA. 


Tuts is one of the most beautiful of the much 
neglected proteaceous shrubs. Its general appear- 
ance is sufficiently well indicated in the accompany- 
ing illustration, which, however can give no idea 
of the delicate rosy lilac tint of the flowers, nor of the 
charming color of the shoots, which bear some resem- 
blance to those of Arbutus Andrachne. 
is by no means difficult of cultivation, and it is a great 


»ity we do not find them commonly grown where large 
Some of the Banksias and Hakeas are 


nine exist. 


| of the genus Grevillea. 


Further to the right two views 
of flowers are given, showing how the pistil flies away 
from the conjoined anthers covered with its pollen.— 
The Gardeners’ Chronicle. 





DIRECTIONS FOR TREE PLANTING. 


First, see that the roots of the tree or shrub which 
you are about to plant are in proper condition. It 


roots, for it is from the spongioles at the extremities of 
these that the plant derives its nourishment. Trees 
vary in the form of their roots, from the dense mass of 
tangled fibers close to the crown, which makes the 
rhododendron so safe to transplant, to the long, coarse, 
thick tap-root, which renders transplantation a dan- 
gerous process with some trees, unless removed young. 
But these tap-roots emit from various parts tufts of 
fibers, and it ison these being uninjured and in suffi- 
pew quantity that the success of the planting will de- 
pend. 

' 2. It is evident, then, that shoyld it be found neces- 
sary to prune the root, the knife should be applied to 
| the big coarse taps, but not to the fine, hair-like root- 
| lets, all of which should be carefully preserved. 

3. Let the hole on to receive the plant be rather 
| larger than required by the roots when spread out. 

4. If possible, dig the holes which are to receive the 





| Place, so asto leave the interior of the hole ex 
meanwhile to the fertilizing influences of the atmo- 
| sphere, rain, ete. 


Repotting is best done in March, and | 


should be provided with a sufficiency of small, fibrous | 


5. Rainy, or at least damp, cloudy weather is by far 
the best time for planting. Avoid as much as possible 
planting during sunshine or frost, or a run of dry 
weather. 

6. If, for any reason, you are unable to plant your 
trees and shrubs at the same time after receiving them 
from the nurseries, keep them meanwhile in some cool, 
dark shed, with wet moss or matting flung over the 
roots. These must be carefully guarded from three 
enemies, viz., frost, drought, and light. Sunshine is 
death to roots. 

7. In planting, see that the fibrous roots are not 

cramped or tangled ina mass, but spread them out 
carefully, sothat they occupy nearly the same positions 
they did before the plant was taken up. 
| & If the tree has been reared in a pot, the roots will 
}most likely be found coiled up spirally into a dense 
mass. If so, they must, before planting, be eee ye ad 
unraveled, and the fragments of pottery placed for 
drainage extricated. In doing so care must be taken 
| not to injure the extremities of the rootlets, which must 
be placed as deftly as possible in the hole, and spread 
out in such positions that, when they grow, they 
shall not resume the twisted form. 

9. Beware of planting too deep. The tree should 
not be fixed in the ground lower than will bring the 
soil, when the hole is filled, one inch or two inches above 
the collar of the tree. The collar is the spot where the 
ascending axis (the stem) meets the descending axis 
(the root). Thousands of young trees perish annually 
from being planted too deep. In situations exposed 
to violent winds it may be allowable to plant a little 
deeper; but it is only meeting one evil by substitut 
ing another, and it would be preferable to undergo the 
expense and trouble of staking the young trees where 
it is required, 

10. When the plant is placed in the hole, and the 
roots well spread into their natural position, half fill 
the hole with sowe fine soil, different if possible from 
that in which the hole has been dug. Then shake this 
soil into the interstices between the roots, by gently 
pulling the stem up and down just enough for the pur- 
pose, and afterward tread the soil lightly in. You 
may then proceed to fill up the hole, and when done, 
again tread the soil in pretty firmly before making the 
surface neat. 

11. See that the stem, when planted, be quite perpen- 
dicular. If the tree is of such shape or size that the 
wind may sway it aboyt and thus disturb the roots, it 
should be fixed toa firm stake till it has become settled. 
See that the stake is so attached that it shall not, by 
its contact, fray or wound the bark of the tree. 

12. If the soil be very dry atthe time of planting, 
mulching ‘must be resorted to. That means watering 
abundantly, and in relays as the first watering gets ab- 
sorbed, so as to make sure of saturating with water 
all the ground about the roots. Mere surface waterin 
isasham, You must water abundantly and repeated- 
ly, till no doubt remains as to the water (which perco- 
lates very slowly through dry, dusty soil) having reach- 
ed the lowest roots; everything short of that is use- 
less, 

13. Avoid planting on raised soil or mounds, unless 
in very exceptional cases, such as low, damp, swampy 
spots. Unless in very wet seasons, very little of the 
fertilizing rain reaches the roots of trees puenen on 
mounds, as the sloping sidesof the mound carry the 
water, as it falls, away from the roots of the tree, to be 
wasted in the surrounding ground. Plants thus de- 
prived of their fair share of moisture never thrive well, 
and in dry suunmers often die. If you take up a tree 
thus cireumstaneced, you will tind the ground about its 
roots quite dry and parched. 

14. On the contrary, it is a good practice to scoop a 
kind of shallow basin round young newly planted trees, 
by slightly elevating the soil at a little distance round 
the stem, thus inclining it inward toward the plant. In 
this way the rain, asit falls, is directed toward, instead 
of being conducted away from, the roots. 

15. In planting raised banks for hedges or screens, 
bear in mind the above, and let the top of the ridge, 
on which the plants are set, be hollowed a little, so as to 
incline the water-shed toward the roots. 

16. When the tree is planted on a lawn or any other 
grassy site, do not let the herbage come close up to the 
stem, but cut away a circle of the turf of larger or 
smaller diameter, according to the size of the tree. As 
a rule (of course with exceptions), the roots of a tree 
extend as far as the extremities of its horizontal 
branches, and that should be (until a tree has grown 
large) the measure of the circle that is to be bared of 
turf and left open to the beneficial influences of the air, 
rain, and sun, 

17. With trees planted in unturfed soil, similar care 
is to be taken not to allow rank and tall weeds to grow 
| within acertain radius of the stem. Many a young 

Jlantation has been ruined by the encroachmant of 

uxuriant weeds, which eee meg the nutriment of 
the soil, prevent the access of rain and sunlight, and 
choke the foliage of the lower branches of the trees. 
| 18. As a rule, trees, especially conifers, dislike coarse 
|manure about their roots; but decayed turves, rotten 

leaf-mould, and indeed any mixed or refuse rubbish, 
especially if of a mixed nature from the soil in which 
| the plantation is made, form composts which wonder- 
| fully stimulate the growth of newly planted trees. 

19. If a plantation be made in stony soil, do not re- 
move the stones. To many trees they are rather benefi- 
cial than otherwise, and to very few do they seem detri- 
|mental. Experiment has proved that the removal of 
| stones from stony land impairs its fertility toa remark- 
able degree, at least for some years. 

20. In the purchase of grafted or budded trees, see 
| that union between the graft or bud and the stock be 
propeey effected. Sometimes (and this chiefly occurs 
| among Continental growers) a slim graft is embedded on 

bludgeon of a stock out of all proportion to it. 











a thic 
| Sometimes it is a vigorously shooting species that ix 
wedded to a slow-growing stock which cannot furnish 
the quantity of sap required. In both cases failure 
sooner or later is the result. In budded plants it ie 
the stock that is generally the most delicate part. Un- 
less it is healthy and well stored with sap, the bud, 
however vigorous at first, will gradually decay. 

21. For choice and delicate trees and shrubs, and 
generally for such as are liable to injury from the cold 


This genus | plant some days or weeks before the planting takes| of our climate, do not select the lowest and most shel- 


tered spots to plant them in: im valleys and 
sures they suffer more from frosts more ele 
and open situations. The required by 
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lants that are impressible to our climatic conditions| RECENT IMPROVEMENTS IN PHOTOGRAPHIC 

8 — the screening them from the bitterness of our DEVELOPMENT.* 

northeast winds in spring than the shutting them out w ik a 

from healthy mnaner breezes. In slasuly secluded By W. K. Burtos. 

nooks and dales such plants are stimulated into early) THE development of a photographie image consists, 

—— in spring aad tebe growth in autumn, and in| in most cases, of a process for strengthening an im 

0th cases the tender, sappy shoots are unable to re-| pression made by light. This impression is, in the 

sist frost. In more open and exposed situations the | greater number of cases, so weak before development 

growth is shorter, but the wood of the shoots is better | that it is quite invisible, and is called the “latent 

ripened. image.” Although, in most eases, the process of devel 
22. In peaty soils there generally exists between the | opment may be styled a strengthening one, there are 

surface peat and the subsoil (whether sand or gravel) a | several in which it is something quite different, and, in 

stratum, from one inch to six inches thick, of a hard, | briefly describing the various methods of development 

gritty substance, impermeable to water, which is local 

ly denoniinated *‘rust” or “ pan.” Until this ‘rust ” | 
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The process of washing away the soluble bitumen is 
|eertainly one of development, although it cannot be 
said to be one of strengthening the image. 
I can illustrate to you a process which isin use at the 
present day, and in which development is conducted on 
'a principle precisely similar to that on which the de- 
velopment of Niepee’s heliographs was conducted. It 
is known as the carbon process. The film consists of 
gelatine in which there is a certain amount of bichro- 
mate of potassium and also a certain amount of color- 
ing matter. On bichromated gelatine the effect of 
| light is analogous to that on a bitumen plate. It ren- 
‘ders it insoluble in warm water, while that not acted 





or * pan ” be quite broken through by the process of 
trenching (for which a pickaxe is generally indispensa 


ble), it is in vain to plant in such soil, as it will nourish D E S| * 
nothing but the indigenous heaths and Scotch fir. x 
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But once trenched and the * rust” broken through, ‘“ — — —_ i Uy) 
the land becomes very fertile and peculiarly well ={ \ of ro . r t ; week 
adapted to the growth of trees and shrubs of all > }} OHN. B T HORP. Arch ij), 
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kinds. 

23. Plants reared in peaty or similar light soils bear 
transplantation better than those grown in heavy 
lands. The reason is, that in light and porous soils the 
roots are mostly globed into fibrous tufts near the 
stem, whereas in strong land the roots of plants wan- 
der farther away in search of moisture, ete., and 
through a denser medium, so that they become elon- 
gated and coarse. All tap-rooted plants, whether the 
tap-root be congenital or superinduced by the nature of 
the soil, should be transplanted while young; other- 
wise they have little chance of surviving this process. 
Hence it is that young plants growing spontaneously 
in woods, whether self-sown young trees or suckers 
sent up by older ones, and generally saplings undisci- 
plined by nursery cultivation, scarcely ever survive 
transplantation. Plants with fibrous roots are gener- | 
| taken up with * balls,” that is, with more or less of 
soil clinging to the dense trusses of roots, and in that 
state transplantation is a safe and easy process. Of | 
this rhododendrons afford a striking instance, as, when 
taken up with good ** balls,” they can be moved with 
impunity at any season of the year. 

24. Trees and shrubs intended for transplantation | 


should not be left more than two years without being | 
moved or (which in most cases is equivalent) * ee 
This last process consists in passing aspade (or other 

tool peculiarly constructed for the purpose) round and 

under the tree, so as to cut off the tap-root (if any) and 

to confine the lateral roots within a certain given space. 

This work should be done in the early autumn, so that 

there may be time for fresh rootlets to be pushed forth 

inside the ball, to replace those which were cut off — 
outside of it. A plant so treated wili hardly ever fail 
of successful transplantation, as it is isolated from the 
surrounding soil, and, when transplanted, will extend 
its roots in its new locality without sensibly feeling the 
difference. 

25. The safe removal of large trees is insured by a 
process identical in principle with the above, but on a 
semen larger scale. A trench is dug around 

he tree, one season before its intended removal, at 
such a distance from the main trunk as may be consid- 
ered sufficient to leave roots enough attached to the 
tree to feed it when removed to its new position. This 
trench cuts off all the roots extending beyond its inner 
circumference. ‘The spade or other special tool is then 

ushed successively from all parts of the trench as far un- 

er the roots of the tree as possible, so as to intersect the 
“tap,” if any. The trench is then filled in, and the tree 
proceeds during the season to develop fresh rootlets 
within and around the * ball” left inside the trench. By 
the ensuing season the ball will contain within itself all 
the roots necessary to the life and growth of the plant. 
Then, by proper machinery of a simple nature, both 
the tree and its ball of roots, with plenty of soil adher- 
ing to them, can be lifted up and safely removed to the 
new site which the tree is intended to occupy. 

Transplanting may be performed at any time 

from October to April, according to the nature of the 
season. But the universal canon to be observed is to| 
plant as much as possible during wet orcloudy weather, 
and to refrain in sunshine, drought, or frost. Such in- 
tervals of forced inaction may be profitably employed 
in settling the spot where each tree is to be placed, in 
digging the holes, and in providing the compost to be 
put round the roots when the planting is performed. 

27. The sooner after the receipt of the trees from 
the nurseries they are finally planted the better; but 
if there must be some delay in planting them, it is bet- 
ter to keep them in a dark shed, as before directed, 
than ‘*‘ to lay them in by the heels,” as placing them 
hurriedly and temporarily into the ground is technical- 
ly called. 

28. In moving trees of any size it is advantageous to 
place them, when replanted, in the same position with 
respect to the cardinal points as they occupied before 
being moved. In other words, it is best that the same 
side of the trees should face the west, for instance, as | 
faced the west before removal. } 

29. Do not unduly cut up your grassy expanses by | 
dotting too many single specimens, or worse still, too 
many flower beds or small clumps, over its surface. 
What single specimens you do plant should be the very 
finest or rarest species. If conifers, they should feath- 
er to the ground; if deciduous trees, they should be of 
such species that, when the branches are allowed to 
ramify five feet to six feet on the trunk, they should 
dip to the ground, as in the tulip tree, catalpa, horse- 
chestnut, and many other trees. Among them may be | which have been in vogue, the one which we take first 
also interpersed a few pendulous trees, which, when’ is so, 
not too numerous, add a peculiar grace to the scene.—| In 1814, Nicephore Niepee invented a photographic 
Heatherside Manual. process which may be said to have been the first de- 
. en is 1 the name. He coated white metallic plates 

Nw — | with a solution of bitumen in oil of lavender. hese 
DESIGN FOR FLORIST'S. | were dried in the dark. Now, light has the curious 


THE accompanying design was intended for a narrow | effect on bitumen of rendering it insoluble in oil of lav- 
frontage, such as is common in London, and to be used | ender. The consequences of this are that, if such a 
only on the ground floor for a florist’s, aéeess to the | plate as has been described is exposed in the camera, 
floors above to be obtained by the door. provided for | certain portions of the bitumen will through time be- 
that purpose. By providing a baleony for the display | come insoluble, while others will remain soluble. On 
of plants, the nature of the premises is at once indi- | washing the plate afterward with oil of lavender or 
cated, and the recess so caused furnishes a deeper) oil of white petroleum, the soluble parts will be dis- 
shadow, and gives an appearance of greater solidity | solved away, and a picture of some sort will be left on 
than is usual. As will be seen, the style is a free treat-|the plate. For reasons that it is not necessary to enter 
ment of French Renaissance, with statuary and carving | into here, such a picture must be very imperfect. 
introduced at points intended to be emphasized.—John . 
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B. Thorp, architect, in Building and Eng. Times. 


* A recent lecture before the Society of Arts, Londons 
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upon remains soluble. It is only necessary, therefore, 
when a film of what is called ‘‘ carbon tissue ” has been 
exposed to light, to pour warm water on to it, when 
development will proceed by the washing away of 
those parts which remain soluble. This I illustrate. 
It is necessary to transfer the film on to a second sur- 
face before development, so as to get at the back of if. 
A moment's consideration will show that without this 
no half tone could be got. 

We now pass on to a consideration of the various 
methods of development which come under the defini- 
tion that I gave at the commencement of the paper. 
The first of these which I consider worth noting is that 
of the daguerreotype. In the daguerreotype the film is 
supported on a surface of pure metallic silver. It con- 
sists of a thin layer of iodide of silver, or a mixture of 
iodide and bromide and chloride of silver, produced by 
exposing the silvér surface to. iodine, bromine, or chlo- 
rine vapors. The image produced in the camera is so 
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weak as to be invisible, yet it is capable of attracting 
particles of mereury in such a manner that, if an ex- 
posed plate be treated with mercury vapors, the mi- 
nute globules are attracted to certain portions of it till 
a complete image is built up. 

The story of the discovery of development by Da- 
guerre has been told so often that probably all here 
have heard it. Moreover, its authenticity is, to say the 
least of it, doubtful. Still it is so pretty that I cannot 
resist the temptation to repeat it. It is said that Da- 
guerre, while working his process in its original fori, 
wherein such a length of exposure was given that the 
image became visible in the camera, accidentally exposed 
some plates for too short a time. He placed them in a} 
cupboard as useless, except for cleaning at some conve- 
nient time for future experiments. On returning, after | 
a space of time, to remove the plates, he was astonished 
to find a distinct image on each of them. He was al- 
most inclined at first to attribute the phenomenon to 
magic, but on second thoughts determined to investi- 
gate it. He was acute enough to guess that the effect | 
must have arisen from one of the chemicals of which | 
there were several in the cupboard. He, therefore, con- 
tinued to place under-exposed plates in it, removing in 
each case one chemical as he did so, till at last only an 
open bottle of mereury was left, or, as some say, till all 
the chemicals were taken away, when Daguerre discov 
ered that some mercury had been spilled in the cup- 
board, and had run into the cracks on the shelves. 

In the experiment which I am about to perform, | 
wish to show you very distinctly a case in which the 
action of the developer is that of strengthening the 
image. It is the platino-type printing process. In this 
process, paper prepared by the application of certain 
salts—among which is a salt of platinum—to its sur- 
face is exposed in a printing frame behind a negative. 
The light has the effect of producing a faint image. 
This ean be seen in the print handed round. The ef 
fect of floating the paper with this faint image on a 
hot solution of oxalate of potash is to produce in 
stantly a bold and vigorous image which consists of 
metallic platinum. 1 do not wish to go into the ques- 
tion of the chemical changes which take place, because 
they are not particularly well suited to illustrate a 
ease of simple development, the salt which is acted 
upon by light not being the one which is subsequently 
reduced by development. I think, however, the ma 
nipulation of a plain type print forms the very best 
illustration of development that we could possibly 
have. 

Going back again to developers, in the order in 
which they were introduced, I shall take the liberty of 
passing over all between that of the daguerreotype and 
that by an acid solution of pyrogallol. This latter 
may be taken as, in a certain sense, typical of all devel- 
opers that have ever been since used, and I shail try to 
make its action clear ; but, first, I must briefly describe 
the collodion process, in conjunction with which it was 
used. In this process the film consists of iodide of  sil- 
ver, or, generally, both iodide and bromide held in 
suspension, in a very fine state of division, in collodion. 
This film is produced by coating a plate with collodion, 
having dissolved in it iodide of cadmium or some other 
soluble iodide—for the sake of simplicity, I disregard 
the bromide which commonly accompanied the iodide 
and dipping the plate into a bath containing a solution 
of silver nitrate. The silver nitrate produces iodide of 
silver in the film by double decomposition with the 
soluble iodide. When the plate is removed from the 
bath, the film contains in it this iodide of silver, and on 
it a solution of nitrate of silver. In this condition it 
was exposed in the camera. A latent image was the 
result. As to the precise nature of this image, there 
has been much discussion. Captain Abney states that 
it is sub-iodide of silver, and I have no doubt that he is 
right, but it is unnecessary to enter into the question 
here. When the plate has been exposed, there is flowed 
over it the developer, consisting of an acid solution of 
pyrogallol. Now, observe what takes place. The py- 
rogallol, or, to adopt the abbreviation common 
among photographers, the “pyro,” has a strong af- 
finity for oxygen. In the water, the symbol for which 
is H,O, there is an atom of oxygen ready to go to the 
pyro if there happen to be anything near to take up 
the hydrogen. his desideratum is supplied by the 


nitrate of silver solution, which, it will be remembered, | 


is on the collodion film. Nitrate of silver is expressed 
by the symbol AgNQOs. In presence of this nitrate of 
silver the hydrogen of the water goes over to the NOs, 
forming H,NO,, or nitric acid. The Ag, or silver, is 
set free. This action is illustrated by pouring into a 
solution of silver nitrate a solution of pyrogallic acid, 
very soon a black precipitate is noticeable ; this is me- 
tallic silver. The action is represented by the follow- 
ing equation : 


Pyro + H,0 + 2AgNQOs) = 
Pyro O + 2(H,NO;) + Ag. 


I have in the above written “pyro” in place of the 
formula H;C.H;Os. 

It will be understood, then, that on this wet plate 
there is produced, by the action of the developer on the 
nitrate of silver, a black powder of silver, such as has 
- been produced in this glass jar. The latent image 

the power of attracting this silver just as the latent 
daguerreotype image has the power of attracting mer- 
eury, and soe an image is psa built up on the plate. 
I illustrate this by developing a transparency on a wet 
plate in a cell in the lantern, the image being thrown 
into a screen. The negative for this was kindly lent 
me by Mr. Edward Sharp, of 221 Westminster Bridge 
Road. The developer used is not the acid pyro one, but 
is one which acts in precisely the same manner, that is 
to say, by its powers of attracting oxygen, and every 
modern developer that I know of for the development 
of plates also acts in the same manner. 

he function of the acid in the solution is to restrain 
the action, to cause the silver to be deposited so slowly 
that the latent image has time to pick it up. The ae- 
tion of a neutral solution of pyro is more vigorous than 
that of an acid one, the action of an alkaline solution 
is still more vigorous. It was supposed, until the year 
1861, that pyrogallie acid wunid not act directly on 
either iodide or bromide of silver; but in that year, it 
was discovered that a neutral solution would reduce 
bromide of silver. This was a turning point in the 
matter of developers ; without it we could not have the 
rapid processes of to-day. In the year i862 it was dis- 
covered that an alkaline solution of pyro was still more 
active, and that by its use an image could be developed 
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on a plate containing bromide of silver, but on which 
there was no free silver nitrate, the image in this case 
being produced by the reduction of the silver salt ac- 
tually in the film. 

From the time of the discovery of development by 
the reduction of the silver salt in the film, we may take 


a leap to the present time, for with the present dry | 


processes such developers are used. Of these modern 
dry plates it is surely sufficient to say that they consist 
of tilms of gelatine, holding in suspension minute par- 
ticles of bromide or chloride of silver, or a mixture of 
these two, or of bromide and iodide of silver, or of bro- 
mide, iodide, and chloride of silver. 


\the British Journal Photographic Almanack for the 
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|present year, in which the editor, Mr. W. B. Bolton, 
| gives the results of almost innumerable experiments 
| conducted by him on the alkalies mentioned. I am fur- 
| ther indebted to him for a table showing the alkalini- 
ties of the various salts experimented with. This table 
is so valuable that I think I cannot do better than to 
|append it entire as he gaveit tome. Thelast column 
| may require a word of explanation. If solutions, each 
| consisting of a hundred parts by weight, be made up 
|with the alkalies mentioned, the number of parts 
| given in the last column being in each case used, the 
‘solutions will all be of the same alkalinity. 


SOLUTIONS OF ALKALINE CARBONATES AND CAUSTIC ALKALIES OF EQUAL ALKALINITY. 
Based on the standard of a 10 per cent. solution of washing soda. 








Symbol. Equiv. Parts oe 
| " 
i 
1. Caustic ammonia. . acess oi eae eeuE el bid wie unite eahats NH; 17 | 0°5044 
2. 9 on solution 59°958, containing 10°65 per) | 
: : 5. ee a 5°5812 
COR: Deeb Soi IS Es oh ied 30s ‘5 
 Prebsestenn Mepesbe:s oi5 vas cd Seda ackes KHO 56-1 | 1°9615 
4. Sodium a noes abece ge eubees bapuwee sougsscveg Chdsaee NaHO 40 1°3986 
5. Ammonium carbonate .. Pou oes & ee Wek can cae et (NH,2C0, 96 3°3566 
6. Potassium y SBOE ae Eee ee ee ee oe K,COs; | 188°2 4° 7972 
st i Rs eb hn oa ons cake ods cianed Wkaes K.CO34-2H,O 174°2 6°0909 
8. Sodium ME Sa ckbacd son bitasonvatibnces Na.CO; | 106 3° 7063 
%. = CEFMB . so. cde cne ccuceteeted vedewesecs ‘ 7 . | eae 
10. " ss (washing soda)....... ree seers ss | NasCO,+10H:O | 286 10 
11. oF aud potassium carbonate, anhyd.................. NaKCO, 122°1 4° 2692 


_ ~ ee al _ 


N. B.—In the case of the carbonates, the calculations are founded on the displacement of one atom of the 


base, and the formation of the acid-bicarbonate, thus : 


2NaCO;3+ H2C.0,= Na,C,0.4 2 NaHCQs,). 


The latter must be considered as a restrainer, whence 


e it follows that there is no possibility of comparing 


caustic and carbonated alkalies in relation to their alkalinity and developing power. 


When we come to treat of the modern dry-plate pro- 
cesses, we have commenced on what may fairly come 
under the actual title of my paper, namely, * Recent 
Luprovements im Photographie Development.” 

Let me say at once on this subject, that in my opin- 


ion there has been no actual improvement since it was 


discovered that an alkaline solution of pyrogallol acts 
as an active developer op the haloids of silver. I wish 
it to be understood that here I am merely only express- 
ing my own opinion. Developers differing widely from 
the “alkaline pyro” have been introduced of late years 
by our chairman and others, and there are many who 
prefer these to my own favorite. Moreover, even when 
stating my preference for alkaline pyro, | refer only to 
the ordinary Work of developing gelatine dry plates. 


There are other purposes for which more recently dis- | 


covered developers are far more useful. 

From the time when the alkaline pyro was discov- 
ered, we may at once pass on to the announcement by 
Mr. Carey Lea, in 1877, that certain organic salts of sil- 
ver, and notably ferrous oxalate, are as energetic de- 
velopers, even in the neutral state, as alkaline pyrogal- 
lol. 

I find that, in 1878, Captain Abney, in speaking of 
ferrous oxalate, mentioned that “ the ferrous citrate of 
iron and ammonia is also effective” as a developer. It 
is this developer the action of which I wish to show 
you now. I have here an exposed gelatino-chloride 
plate prepared by 
bath of ferrous citrate of iron solution, when the devel- 
opment will be seen to proceed. 

The next discovery in the way of a developer was 


that of hydrokinone. This substance takes the place | 


of the pyrogallol in a developer. It is less vigorous in 


its action, and, as a consequence, can be used without | 


the restrainer which is always necessary when pyro- 


gallol is used with ammonia, which latter is the alkali) 
commonly employed. Hydrokinone was suggested as | 


a developer by Captain Abney about three years ago. 


About two years ago, Mr. L. Warnerke brought for- | 


ward a matter in connection with development which 
was certainly a complete novelty. He discovered, or 
at any rate first made use of the discovery, that when 
a gelatine plate is developed with alkaline pyro the 
gelatine is rendered insoluble where the film is dark- 
ened. He made use of this fact to get rid of all the 
useless gelatine, which, in ordinary circumstances, is 
left in the shadows of the negative. He supported his 
films on paper. These were transferred, after develop- 
ment, to a *‘ temporary support,” precisely as you saw 
me transfer the carbon print. They were then treated 
with warm water again, precisely as the carbon print. 
By this means an image of very great purity was pro- 
duced, and one which could be intensified ina far more 
satisfactory manner than can those from which the 
superfluous gelatine has not been removed. The pro- 


cess of Mr. Warnerke appeared a very promising one, | 


but I am not aware that it has been largely adopted. 
Probably the trouble involved in working it was 
thought too great. 

A few months ago, Mr. Arnold Spiller suggested hy- 
drochloride of hydroxylamine as a developer. Of it 
there may be said very much the same as has already 
been said of hydrokinone, and in addition to this, that 
it gives negatives of a very fine color. 

In talking of the alkaline pyrogallic developer, I 
have so far said nothing of the alkali to be used with 
the pyro. Until quite recently it was the universal— 
or almost universal—custom to use caustic ammonia as 
the alkali, at any rate for gelatine plates. Lately, 
however, there have been many champions of other 
alkalies. Some have raved about waahiae soda, and 
others have gone nearly mad about caustic potash. It 
sees certain that photographers settled down to the 
use of caustic ammonia without making sufficient ex- 
periment as to whether other alkalies might not be 
more suitable. The alkalies which are practically 
available for developing with pyro are the following: 
Caustic ammonia, caustic potash, caustic soda, carbon- 
ate of ammonia, carbonate of potash, and carbonate of 
soda 

I have tried all these alkalies, and have with me here 
plates developed by weans of each of them. I have 
been greatly assisted in my experiments with these va- 
rious alkalies by the information giver: in an article in 


Mr. A. Cowen. This | dip into a! 


I have here transparencies developed with pyrogallol, 
rendered alkaline by all the different salts in the above 
table, with the exception of the last, developed by hy- 
drokinone, hydrochloride of hydroxylamine, by ferrous 
oxylate, and also by pyro with ammonia, and with car- 
bonate of ammonia, each with the addition of sulphate 
of soda. Sulphite of soda was suggested as an addi- 
tion to the alkaline developer by Mr. Herbert Berkeley 
in 1881. It has the effect of preventing the formation 
of the yellow veil or fog which is very common in the 
ease of negatives developed with alkaline pyro, and 
without the addition of sulphite. 

Taking the six transparencies developed by the caus- 
tic and carbonate alkalies and pyro without further 
addition, | may say that } give the first place, by a 
considerable way, to that got by the aid of carbonate 
of ammonia, This leaves, I think, nothing to be desired. 
The color is as good as can be got by the addition of 
sulphite or by the use of ferrous oxalate, and there is 
any amount of * pluck” in the transparency. Next to 
carbonate of ammonia comes, in my opinion, our old 
friend caustic ammonia. Then come the carbonates 
of potassium and sodium, and lastly, the caustic potash 
and caustic soda. 
| Leannot finish without a word about the new rapid 

printing paper. This is a paper coated with an emul- 
sion of chloride of silver or chloride mixed with bro- 
| mide. The exposure is comparatively short, and the 
development is by weak and greatly restrained ferrous 
oxalate. An enlargement which } have here, and which 
is kindly lent by Messrs. Marion & Co., illustrates the 
beauty of the results that can be got with this paper. 


DISCUSSION. 





A member asked what was the best proportion of 
sulphite of soda to add to the pyrogallic solution. 

Mr. Debenham said he was much interested in the 
story of the supposed accidental discovery by Daguerre 
| of the effect of mercurial vapors, and he should like to 
know if it were a fact that mercury would volatilize at 
ordinary temperature, without artificial heat, suffi- 
ciently to develop a daguerreotype image. 
|. Mr. England, in reply to the first question put, said 

he always used five grains of sulphite to one ounce as 
as a developer. 

Mr. Debenham said it would be inferred from the 
paper that pyrogallic acid did not act properly with- 
out a restrainer, such as bromide; but he had had some 

lates, not slow ones either, which gave such a v 

intense image that, in order to overcome that, he tri 
| to develop them without using any bromide, and a very 
fair quantity of ammonia, and got a very good image 
indeed. It, therefore, evidently depended on the par- 
ticular make of plate whether bromide was nee , 
Generally he preferred using even larger quantities of 
| bromide than were usually recommended. 

Mr. England recommended, in the development of 
landscapes, beginning with a very weak developer at 
first, as, in case there might have been over-exposure, 
it could be more easily rectified. 

Mr. H. Trueman Wood suggested that the Chairman 
should give his opinion as to the comparative value of 
| the different developers Mr. Burton had mentioned. 
| His own belief was that the conclusion Mr. Burton ar- 

rived at was the right one—that it did not very much 
matter which particular alkali was used in the developer; 
and that, as long as Opie’s prescription was followed, 
and you mixed the developer with brains, the ingre- 
dients were not of so much importance. He thought 
the negative shown as an instance of development with 
hydrokinone hardly did justice to that process, as he 
had seen much better results produced. .- 

The Chairman, Capt. Abney, said the paper was a 
| most admirable one, but on one point he should be inelin- 
| ed to join issue with Mr. Burton, and that was as to the 
| definition of a developer. He thought he should have 
drawn a distinction between the two kindsof develop- 
ment which he had shown. In the case of a platinotype 
print, development took place by the substitution of 
one chemical for another, almost in equivalent propes: 
tions. The amount of platinum uced b de- 
| veloper, which in this case was potassium was 
measured by the amount of iron in_ the r which 
was fonened | by the action of light. In the other mode 
of development, which was shown on the screen, there 
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was no limit to the amount of silver which might be 
deposited on the image. Thus the intensity of image 
in one case was controlled by the circumstances of the 
action of light alone, and in the other by the action of 
light plus the length of time you chose to give to the 
development. He might, perhaps, be hypercritical in 
making these remarks, but it was just as well to keep 
this distinction in view. A very pertinent question had 
been asked by Mr. Debenham, whether mercury would 
volatilize at ordinary temperatures. There was no 
doubt of this, as those who had made experiments with 
a Sprengel pump, where it was necessary to get rid of 
any extraneous substances, would know perfectly well. 
For instance, Mr. Crookes, in his very elaborate experi- 
ments directed to producing vacua in glass tubes and 
globes, found it necessary to interpose gold foil between 
the glass globe and the mercury pump, the gold foil 
absorbing the mercury vapor very rapidly, and pre- 
venting it passing over into the vessel which was being 
exhausted. Not only would this happenin vacuo, but 
at ordinary atmospheric pressures, of course to a very 
small extent, but probably quite sufficient to develop a 
daguerreotype plate, in which the image could only be 
counted by millionths of a grain, and probably but 
very few millionths of a grain of mereury would be 
sufficient to develop such an image. One point men- 
tioned by Mr. Burton he was not previously aware of, 
viz., that pyrogallic acid ina perfectly neutral state 
would develop an image. He had never been able to 
demonstrate that absolutely himself, and had never 
developed an image unless the pyrogallie acid was 
slightly alkaline, or there were something in the film 
which tended to make it alkaline. In the days of the old 
collodion dry plates, you developed with plain pyro 
gallie acid, but then you had a minute excess of silver 
left in the plate, and pyrogallic acid was capable of re 
ducing the silver to the metallic state, more particular 
ly when in contact with an image formed by the action 
of light. No doubt, however, Mr. Burton was able to 
give chapter and verse for his statement, and he should 
be glad to hear the particulars of the experiments. Pro 
tosulphate of iron was a developer for dry plates in a 
certain sense, 7. e., if it were used at the sume time that 
light was acting on the plate; if used afterward, it did 
not act as a developer. He must say that he had felt a 
shade of disappointment in seeing the hydrokinone 
negative, because, as Mr. Wood had said, he had seen 
better. If Mr. Burton had not worked much with this 
developer, this result was easily accounted for, for it re- | 
qured as much petting as any other favorite. A much 
better result was attained if carbonate of potash with- 
out any restrainer were used instead of ammonia. There 
would be no stain at all on the negative, which would 
be beautiful clear black, with very transparent 
shadows. This was the developer he preferred to use, 
and for bringing out an image with short exposure it 
Was superior to any other. Mr. England had given a valu 
able hint with regard to using a weak developer for 
bringing out a landseape at first, and then afterward 
strengthening it if required. His own practice was, 
when he had a plate of which he did not know much, 
to use a weakish developer, and after immersion for 
ten or fifteen seconds, when the plate was fairly soaked, 
to take it out of the bath, rest it on the dish, and allow it 
to come out of its own free will. By that means you got, 
as in the days of collodion, a phantom image, not dense, 
but which was readily intensified to any required dens- 
ity. 

Mr. Debenham remarked that his question was, not 
whether mercury volatilized at ordinary temperatures, 
but whether it would do so to a sufficient extent to pro- 
duce the result stated. 

Mr. England said he had exposed a daguerreotype 
plate in the usual way, placed it in the evening in the 
mercury box, and allowed it to remain there until next 
morning without applying any heat, and it produced a 
fairly developed image. By then applying a gentle 
heat, he brought out a very perfect negative. He had 
no doubt that, had the plate simply remained over the 
mercury for two or three days at the ordinary tempera 
ture, it would have been fully developed. 

Mr. Werge said he could confirm the Chairman's re- 





marks. Many years ago he used to find that a daguerre- 
otype picture was very well developed by simply | 


placing a metal plate, smeared with a small amount of | 
mercury, alinost in contact with the exposed plate, and | 
earrying it for a few hours in the vest pocket. 

Mr. Debenham remarked that the plate would hardly | 
be at the normal temperature in the vest pocket. 

Mr. Werge added that, according to the story of 
Daguerre’s discovery, it took place in the summer time, 
when the heat in Paris would be considerably above 
that required to volatilize mereury. He had not the 
least doubt the picture was developed in the way de- 
seribed. 

Mr. Burton, in reply, said he could not quote a better 
authority, as to the proper proportion of sulphite in a 
developer, than Mr. Herbert Berkeley, who introduced 
this method, and recommended it as the best; he used | 
four grains of sulphite to every grain of pyro. He could 
not throw any light on the mercury question, beyond 
stating the fact that,nereury did volatilize at the ordin 
ary tempeature, for if you left a little in an evaporating 
dish for a few months or even less, it would disappear. 
With regard to the use of the pyro developer with ammo- 
nia, and without a restrainer,although he had had plates 
whichwould develop in that way, it was the exception, 
not the rule. If you could always have oe such as Mr. 
Debenham mentioned, which would develop easily, | 
using a sufficient quantity of ammonia, but no bromide, | 
it would bea great advantage. With carbonates vou 
could always do without a restrainer. With such a/| 

late as Mr. Debenham mentioned, it would be impossi- 

le to develop with carbonates, as you could not get a 
sufficiently strong alkaline solution; but with the usual | 
run of commercial plates, you could develop with car- | 
bonate of ammonium without a restrainer; with the | 
other carbonates it was an advantage to have a very 
sinall quantity of restrainer. All would agree with Mr. | 
England in advocating the use of a weak developer at 
first, when dealing with a plate the exposure of which 
you were not quite certain of. If you were not sure | 
about the exposure, you should build up the ima e | 
very slowly, inning with pyro and bromide, and the | 
minimum of ammonia, or even. for a little while, with 
no ammonia at all, and keep gradually adding ammo- 
nia, and building up the image. He ought, probably, 
not to have shown the hydrokinone reneparency at all, 
for he must plead guilty to not being greatly experienced 
in working with hydrokinone. When it first came out, 


| operators. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 485. 


Aprin 18, 1885. 








| he tried it with fair results; since then he had not tried it | cess has been submitted to important improvements 
till lately, but had seen good results announced by many | that have, after a manner, transformed it. 
About a fortnight ago, he thought he would | tions of deodorization and clarification are better per- 


The opera- 


try this mode of development, and did so in every way | formed, the idea has occurred to purify the products of 
~ . . . . sat i . . 
he could conceive, with and without restrainer, with | the manufacture, and it has been found possible to 


ammonia and with other caustic alkalies, but he had 
not got any good results. This must probably’either be 
owing to his own bungling or to his having a bad sample 
of the article. The distinetion which the Chairman had 
drawn between the two modes of development was im- 
portant, and he was glad it had been mentioned. With 
regard tothe use of non-alkaline pyro, he could cer- 
tainly give chapter and verse for his statement, the 
matter having been very fully discussed in the photo- 
graphic papers in 1861. He had not tried it himself, 
but he drew the conclusions, from reading about forty 
or fifty communications, that it certainly was possible 
to develop with neutral pyro, he imagined with much 
longer exposure than when using alkaline pyro. The 
article he took as his chief authority was one by Mr. 
Wharton Simpson, in which he gave minute details of 
not only washing out all the nitrate of silver, but of 
the decomposition of any nitrate of silver which might 
be left by either a soluble iodide, or chloride, or bromide, 
and then using a solution of alkaline pyro, which he 
said was absolutely neutral, and he said that thereby 
he was able to develop a picture with all detail, but 
with insufficient density. 


VASELINE.—PETREOLINE.—NEUTRALINE. 


VASELINE, petreoline, and neutraline are unctuous 
or oily bodies that are fatty to the touch. They are 
odorless and tasteless, and have the appearance of fats 
or oils, but do not saponify or become rancid. They 
are, as the Americans, their discoverers, call them, #1 
guents or petroleum jellies. They have very remark 
able properties, and are applied to a large number of 
uses, Which we shall enumerate after giving the origin 
of their production. 

As well known, crude petroleum oils, just as they 
come from the well, are highly colored and quite mobile 
liquids, They are greenish 
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lat 300°, and distills without residue. 


black with slightly irides- | 





manufacture much purer and cheaper products, which 
are now found in ecommerce under the names of vase- 
line, petreoline, and neutraline. 

Petreoline is a soft, unctuous paraffine of great purity. 
and of a consistency a little greater than that of vase 
line. Neutraline is a liquid, oily, colorless, odorless, and 
tasteless substance. It is as limpid as water, and is 
made from the heavy petroleum oils that were former- 
ly used only for lubricating machinery. The proper- 
ties and uses of these different products are analogous. 

We shall speak of petreoline, which we shall take as a 
type. This substance, white or yellow, according to 
its degree of purification, has the appearance of a homo- 
geneous, mucilaginous paste. It is fusible at 35°, boils 
It must be kept 
from the light, since the prolonged action of the sun’s 
rays develops in it a slight odor of petroleum. It is 
insoluble in water and alcohol, but dissolves in all pro- 
portions in fatty bodies, essences, sulphide of carbon, 
and chloroform, 

It dissolves bromine and iodine in considerable pro- 
portions, even when cold, and also small quantities of 
phosphorus and sulphur, as well as a good number of 
alkaloids. It can neither become rancid nor be saponi- 
fied, so it advantageously replaces all fatty bodies in 
the dressing of wounds and in pharmaceutical prepara- 
tions. 

In perfumery, vaseline and petreoline are employed 
in the treatment of flowers. These petroleum jellies 
permit of obtaining pomades that possess perfect keep- 
ing qualities and that have the advantage of being odor- 
less and of never disguising the true odor of the flowers. 
At present, perfumers are preparing with petreoline 
infusions of vanilla, musk, civet, Tonka bean, orris, and 
benzoin that have a stronger and finer perfume than 
any that could heretofore be obtained, and that have 
the further advantage that they can be used forty-eight 
hours after their preparation with as much success as 
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MANUFACTURE OF VASELINE. 


cent reflections, and it is through distillation that are| those that were formerly prepared with fatty bodies 
obtained such substances as ethers, essences, and the | could be after two months. 

oils used for lighting. The first products of the dis-| Vaseline and petreoline, which are exceedingly unctu- 
tillation of crude petroleum are very volatile and of | ous, have the property of lubricating and softening 
slight density. In measure as the heat exerts its action, | organic tissues better than oils, grease, or glycerine. 
the condensed liquids become less and less volatile and | By penetrating the pores of the skin they soften it, and 


denser and denser. Between the ether of petroleum, 
which distills below about 30° C., and the heavy oils, 
which separate from the natural product at 35° and 
beyond, there are intermediate liquids that serve for 
lighting. Inthe bottom of the retorts in which the 
distilling is done there remains a thick residuum of a 
brownish color and very strong odor. This is petroleum 
tar. As may be conceived, by reason of the large pro 
duction of Kerosene, this tar was at first an encum- 
brance in distilleries. An endeavor was niade to utilize it 
by distilling it a second time, in order to extract a little 
more oil from it to obtain coke as a final product. It 
has also been proposed to mix it with coal and sawdust 
for the purpose of making fuel ; but these uses did not 
give the product much value. 

This petroleum tar, at first troublesome and worth- 
less, has now become valuable and utilizable, for from 
it are obtained the new mineral fats. The process is as 
follows: 

The tar is first heated in large pans arranged in the 
center of sand-baths whose temperature is gradually 
raised to 150° or 160°. When the action of the heat has 
been prolonged for some time, the product is deodoriz- 
ed, and it only remains to filter it through animal char- 
coal in order to remove its color. This Spevatton is 
effected in large metallic funnels filled with bone-black 
and provided beneath with a cock, as shown in the en- 
graving. The charcoal and substance to bé filtered 
must remain in contact for about twenty-four hours. 
The funnels are placed over drains that carry the clari- 
fied products to collecting reservoirs. The filtering is 
done in a room whose temperature must be kept at 
about 45° C. In this way there is obtained a quantity 
of vaseline equal to about eight per cent. of the pro- 
portion of tar employed. 

Such is the process which was at firstemployed in the 
United States for producing petroleum fats. Having 
been introduced into France several years ago, the pro- 





are very useful in a large numberof cutaneous diseases. 
They are very valuable pharmaceutical agents, and are 
used with advantage in the preparation of all medica- 
ments that have fatty bodies as a base. At present 
considerable quantities of vaseline with camphor, tar, 
chloroform, ete., are prepared. The medicinal oils also 
may be replaced by medicinal petreolines, that keep 
without alteration. 

Neutraline is also very much used now in pharmacy. 
Vaseline and its homologues have still other uses ; they 
are very valuable for greasing arms and instruments of 
iron, which they preserve from rust for an indefinite 
period; they are employed for softening’ leather and 
rendering it impermeable; and they are used in the 
manufacture of pastry and candy. 

The Hygienic Council of the department of the Seine 
has recently learned that pastry-cooks are substituting 
vaseline and petreoline for fat and butter in their cakes, 
in order that the latter may keep without getting rancid. 
Petroleum jellies do not possess any of the nutritive 
qualities of butter, and as their action upon the system 
is not as yet known, the Council has given it as its 
opinion that there is reason for forbidding the use of 
this or any similar product in the manufacture of cakes 
and other food substances. 

Our neighbors across the Channel do not share these 
scruples, and are recommending vaseline for internal 
use. Some English physicians assert that petroleum 
jelly may be very successfully used in colds, diphtheria, 
and affections of the lungs. Vaseline candies have met 
with some suecess in eeteaa, but we believe that 
it would be difficult to introduce such products into our 
country, where the taste is more delicate.—La Nature. 





Hop vines, usually a waste product in this country, 
are said to have proved not only good stock for fine 
paper, but the best substitute yet obtained for rags in 

rench paper mills. 
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ASBESTOS. 


ASBESTOs is a fibrous variety of actinolite or tremo- 


the rod will slide with light friction, and with less oil 
than other kinds. 
The manufacture of asbestos is carried on in several 


lite, and consists of silica, aluinina, magnesia, oxide of | places in the country. The chief seat of the industry 


iron, and water. It has been known for many hun-}| 
dreds of years, and indeed it is reported that asbestos | 
cloth was used on the funeral pyres of the ancients. 
Whether that be true or not, it is certain that until 
recently asbestos has always been regarded merely asa 
kind of scientific curiosity, valuable as an illustration | 
of the wonderful diversity of nature, but of no prac- | 
tical use in the world. And this belief continued until 
within the last ten years, when a few of the more keen- | 
sighted thought they saw a purpose for which the val- 


is, however, at Harefield, near Rickmansworth. By the 
courtesy of the United Asbestos Company we lately 


had an opportunity of inspecting the process, and as it | 


is of very recent growth, a short account of it may be 
interesting to our readers. All the asbestos goods used 
by engineers may be classed, as regards their process of 
manufacture, under two heads—paper and yarn. The 
paper may be worked up in various ways, and the yarn 
may be twisted, plaited, or woven, but the crude ma- 
terial is made to assume one of these two forms before 


uable and peculiar properties of a substance which will | it is worked into the finished article. Of course there 


resist decay under almost all conditions of heat and 

moisture might be turned to good account. Almost 

sirnultaneously a movement was set on foot in England, 

Scotland, and Italy, and asbestos began to be mined 

and to be manufactured, at least in an experimental | 
way. The time was opportune for the new venture. 

For years steam pressures had been gradually rising, 

and whereas 30 Ib. to the square inch at sea, and 50 Ib. | 
on land, had hitherto been the average, these pressures 

were now beginning to be doubled, and the old forms 

of packing for joints and glands showed great distress. 

Gasket rings and hemp gland packings had both been 

superseded by more durable and compact appliances, 

but these were far from perfect, and when exposed to 

the higher temperature that was evidently coming, it 

was certain that they would give trouble. 

In the year 1879, three firms who had entered into the 
mining and manufacture of asbestos formed them- 
selves into the United Asbestos Company, Limited, and 
a rigorous search was made through the region 
of the Italian Alps, where asbestos was known 
to exist, to discover all the sources. The result of 
several surveys was the discovery of about 180 valuable | 
mining properties, covering 80 square miles of land, in 
districts which are reached about 80 miles of Milan. All! 


are several other branches of manufacture, such as 
boiler covering, putty, cement, patent maepeees paint, 
ete. Hence an asbestos manufactory combines many 
of the features of a paper works and textile factory. 
The former supposes a plentiful supply of water, and 
consequently we find that the Harefield works are 
situated on the banks of the Grand Junction Canal, at 
a point in its length where it is fed by the river Colne. 
Close to the works there is a lock, and an arm of the 
high level branch supplies water for three wheels, which 
drive the machinery, and discharge into the lower level 
of the canal. The water supply is most abundant at 
all times of the year, and would suffice for a plant 
several times greater than that —a in operation. 
The crude asbestos is brought from Italy in bags con- 
taining 1 ewt. to ewt. each. It is discharged into 
lighters on the Thames and floated upto Brentford, 
where it enters the Grand Junction Canal, by which it 
is conveyed to the works. When unpacked, it is found 
in pieces of all sizes from that of a man’s hand to such 
as aman can scarcely lift. These have first to be 
opened out to free the fibers from one another, and 
from the non-fibrous material by which they are bound 


| together. _ This is an operation for which no form of 


opening machinery, such asis used in the shoddy or 





PLAN OF THE HAREFIELD ASBESTOS WORKS. 
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Fig. 1. 














ASBESTOS OPENING MACHINE. 


1, 2, 30, and 31.—Warehouses for manufactured goods. 
Beating engine. Ground floor. 
7 and 8.—Hydraulie presses, drying closets, sieves, ete. 


machinery. 5.—Upper floor. 
and paper machine room, vats, ete. 
and opening machines. 


17.—Braiding machines, looms. 


2, 3.—Carding, condensing, spinning, and doubling 


16.—Sorting 
13, 14, 15, 21, 22, 23, 24.—Raw asbestos stores, 


machine, joiners’ and blacksmiths’ shops, stables, ete. 


these mines were secured by the company from the com- 
munal authorities, and thus the whole of the best 
sources of supply in Italy, as far as they were known, 
came into the hands of the United Asbestos Company. 
The Italian asbestos lies in beds and pockets whhte are 
mostly reached by open quarrying, dynamite being 
largely employed in this operation. The lumps, as they 
are taken from the mine, consist of bundles of hard 
fibers, lying parallel to one another, and strongly 
bound together. They varyin color from light gray 
to brown, and the general appearance of a fine sample 
of asbestos is su tive of the interior of the riven 
trunk of a tree. By the exercise of a little care, threads 
may be separated, many feet or even yards in length, 
the continuity being — from end to end, the gen- 
eral appearance and strength being very similar to 
those of flax. It is this quality of length and strength 
of fiber, and its chemical purity, that distinguishes 
Italian asbestos from all other. The mineral is pretty 
widely diffused; itis found in Canada, Corsica, the 
United Kingdom, and in many other places, but in 
most of these countries it presents a very different ap- 
pearance from that we have already described. In- 
stead of the bundles of fibers being several feet in 
length, they are broken up into short pieces of only 1 
in. to 3 in., and are reece together with such rigidity 
that the woody appearance of the fracture is nearly 
lost. Another peculiar characteristic of the Italian 
asbestos is the feeli which it possesses, resem- 
bling that of mech chalk or soapstone. When the 
material is manufactured into gland kings, this 
quality becomes valuable, as it prevents it being neces- 
sary to introduce any foreign substances, and permits 





a perfectly pure packing of asbestos, through which 





cotton waste trades, is suitable, as it is not a tearing 
and cutting action that is required, but one that will 
first crush, without destroying, and then separate 
the fibers of the pure asbestos. For this ty the 
machine, of which an illustration is annexed, has been 
devised. It consists of two rollers covered with teeth 
of pyramidal form. These revolve, as a rule, at equal 
peripheral speeds, and at the same time have a side- 
ways motion in relation to each other, so that the as- 
bestos, which is fed in with the fibers lying parallel to 
the line of motion, is both crushed and separated at the 
sale time. By the direct pressure, the binding agents 
are separated, and then the loosened fibers are combed 
apart by the reciprocating motion, which, however, is 
not sufficiently great to interfere with their parallelism. 
The mechanical device by which this motion is obtain- 
ed will be seen at a glance from the illustration. The 
lower roller is driven directly from the prime mover, 
while the upper is operated by atrain of gearing which 
allows the distance between the two to be aliested. 
Each roller-shaft is connected by a collar and a connect- 
ing rod toa reciprocating beam, which receives its 
oscillation from an eccentric driven by a pulley and 
belt. Thus when the machine is at work the rollers 
are both rotated and drawn backward and forward at 
the saine time. The toothed wheels are, of course, 
secured by feather keys to render this possible. 

Three machines of this kind, but of gradually re- 
duced sizes, are employed to open the asbestos, and then 
the portion with the longer fiber is taken to the bo’ 
tanks to be softened by heat and moisture. Each tan 
is provided with a rotating beater, which maintains a 
thorough circulation, taking up the fiber, opening and 
drawing it out, and then sending it forward to be soak- 


Pan mills, hydo-extractor. 6.—Milboard, | 


ed for a time until it comes round again to the beater. 
The short fiber is taken to edge runners and und, 
and prepared for the beating engines, where the binding 
material is added, and thoroughly incorporated; the 
whole is drawn off into a receiving tank inthe mill- 
board machine room. From this tank it is conveyed 
to the millboard machine, to which agitators are at- 
tached to keep the fiber from settling. The water is 
drawn off through a fine wire gauze on a revolving 
cylinder, leaving a thin coating of the asbestos pulp in 
the cylinder. This is then taken off by an endless band 
}and transferred to a second solid rotating cylinder, 
where it steadily accumulates until the desired thick- 
ness has been reached. It is finally cut across, and re- 
moved in the form of a square sheet of millboard or 
paper. 
The sheets, as they come from the machine, contain a 
large percentage of water, which is removed partly by 
| pressure and partly by drying. They are first laid be- 
tween sheets of zine in a powerful hydraulic press, and 
| much of the water is forcibly expressed, and then they 
are hung up by spring clips in a steam-heated drying 
room to complete the desiccation. When the process 
is finished, the sheets are again pressed, to render them 
flat and to improve the surface, the edges are trimmed, 
and their manufacture is then complete. The sheets 
ordinarily measure 40 in. by 40 in., while their thickness 
varies by thirty-seconds of an inch, from yy in. to y in. 
The millboard is cut into shapes suitable for the purposes 
for which it isintended; pipe joints are made with rings, 
valve chest joints with rectangular shaped washers, and 
other joints with appropriate forms. The value of the 
material lies in its indestructibility; it is a pure mineral 
substance, and suffers no change from contact with 
| heat, steam, or grease, and exercises no chemical in- — 
fluence on the metal with which it lies in contact, so 
| that when the joint is broken the surfaces are found to 
be uncorroded and to have suffered no change. A finer 
| description of asbestos paper is made for electrical 
work, as it forms a very efficient non-conductor. 

So much for the first branch of the manufacture, 
which, although commercially very valuable, yields in 
interest to the second. Asbestos yarn may be worked 
up in a hundred different forms serving as many dif- 
ferent uses, while the paper appears to be chiefly serv- 
iceable for making joints, though it is now being used 
also for making fireproof partitions, and for other 
building purposes. It may not be that we shall ever 
reach the time when our undergarments will be purifi- 
ed by fire, instead of by the laundress’s art, but short 
of this many uses now filled 7 materials, the thorough 
cleansing of which can only be secured by their de- 
struction, may, possibly, be better served by asbestos. 

We must now go back tothe point in the process 
| where the cleaning of the fiber ends. That description 
| of raw material designed for the manufacture of yarn 
jis discharged from the boiling tanks into hydro 
{extractors situated on the ground floor of No. 5. 
There all the free water is thrown out, and 
the drying is completed by steam heat. The fiber 
is then taken to a “shaking” machine, which sepa- 
rates the long fiber from the short, the latter being sent 
into the millboard department, and the former to the 
“carding” room. Butits appearance is scarcely en- 
| couraging to one who has been accustomed to cotton 
| or wool. These latter staples, examined under the 
sae exhibit « notched or serra appearance, 





which explains the ready way the material clings to- 
gether when twisted. But with asbestos this structure 
isentirely wanting, and therefore the problem of twist- 
ing it into a thread presents special difficulties, which 
are rendered more evident when its behavior in the 
| breakers and carding engines is watched. Instead of 
| leaving these ina sheet or “lap,” it drops out in sepa- 
| rate fragments, just as it entered, except that the fibers 
, are combed out straight and laid side by side, parallel 
| with each other. In spite of this, however, the cardin 
| is accomplished in several successive machines, eac 
set to a finer gauge than the preceding. It is a difficult 
task to describe machinery of this class intelligibly, 
|even with the help of engravings, to those who are 
totally unacquainted with it, and it would take more 
| space than we have at disposal to describe the relative 
| offices of card cylinders, lickers-in, and doffers. It is 
| sufficient to say that the entire process is one long con- 
tinued brushing or combing, in which cylinders covered 
| with teeth of gradually increasing fineness pass the 
fibers from one to another, continually drawing them 
| out, until all knots and irregularities are eliminated and 
| a | lie straight and parallel. 

The last machine is that known in the woolen trade 
as the condenser. Its final cylinder is covered with 
rings of card filleting with bare zones between thei. 
The fibers are stripped from these rings by a reciprocat- 
ing knife called a “fly comb,” and in the case of wors- 
| ted are delivered in a number of parallei filmy tapes on 

toatraveling apron. Above this apron is a second, 
| traveling in contact with it at the same speed, and 
having in addition to its forward motion a sideways or 
| reciprocating motion, The tapes are fed forward be- 
| tween the two aprons and are at the same time rolled or 
| **condensed ” into threads. They are not spun, as there 
is no regular twist, but may be compared to threads of 
yutty or dough rolled between the palms of the hands. 
he asbestos, as we have already explained, will not 
cling together upon mere contact, and consequently it 
| leaves the last card cylinder as fragments rather than 
tapes. These fragments are neatly gathered into rows 
upon the apron by reciprocating scrapers, and are then 
condensed as they proceed to the coiling cans. This is 
| @ part of the process which has required the most time 
and money to work out, and it was only after a long 
| course of experiment that a carding and condensing ap- 
| paratus was devised that was successful in producing 
| satisfactory threads. 
| From this point the manufacture of the yarn is 
simple. It isspun upon slubbing or roving frames, 
such as are used in the cotton trade, except that no ef- 
_ fort is made to draw it. These frames have a“ positive 
take-up,” and donot put any strain upon the yarn until 
| it is twisted, when its tensile strength is very great, as 
| the individual fibers are much stronger than those usu- 
ally met with in spinning operations. The three re- 
maining processes are coaihion or twisting, braiding, 
and weaving. In the first a number of yarns are } 
together, and are twisted into a cord or rope. This is 
nerally used as the core of a braided onaiaie , and is 
nclosed in a plaited cover by a machine of the usual 
construction, or the pecking may be braided from the 
center with fine threads, If a square packing be desir- 
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ed, in place of a round one, this is attained by the de- 
vice of using four smaller cores round the central one. 
These extra cores are fed up through the heads round 
which the braiding spindles revolve in their’ mazy 
course, and are securely bound on to the middle core 
in such a way that the finished strand is of square 
section. One form of round packing is produced in a 
smallware loom, and is a specialty with the United 
Asbestos Company. It consists of a parallel or slightly 
twisted core, surrounded by an annular envelope of 
straight longitudinal warp threads bound together by 
a fine weft, which is drawn tight in the weaving and 
sinks into the soft center, so that it ‘is not exposed to 
wear until the covering is nearly destroyed. The result 
is an exceedingly elastic gland packing which hasa fine 
bearing surface on the rod, and is capable of easy and 
rapid manufacture. 
he asbestos cloth is woven in a loom exactly like 
calico, except that the reeds and healds are much 
coarser The narrow cloth or tape is woven in a simall- 
ware loom. Both the sheeting and the tape are used 
for making joints, and the former is sometimes rubber- 
roofed to render it water tight. The asbestos and 
ndia-rubber woven tape is so constructed that it can 
be bent round a corner without puckering, and thus is 
particularly useful in making joints in manhole and 
mudhole doors Ifthe cloth or tape be rubbed with 
plumbago or powdered asbestos before it is used, the 
joint may be broken and remade many times with the 
same packing The cloth is also worked up into square 
gland packing by being cut into strips and built into a 
square rope with a backing of pure rubber to give ad 
ditional slentecity The edges of the strips lie in con- 
tact with the rod, and asthe gland is screwed home the 
compression of the rubber feeds the asbestos forward, 
so that a large proportion of the whole bulk can be 
actually worn away by the continual friction before 
new packing is required. It is searcely necessary to 
detail the many other forms of gland packing that ean 
be made, as itis evident that all the forms hitherto 
manufactured in cotton can be made with asbestos yarn. 

The indestructibility of asbestos renders it service- 
able for many miscellaneous purposes. It is used for 
filters and strainers both for domestic purposes and for 
chemical liquids Itis manufactured into drop cur-! 
tains for theaters, furnacemen’s aprons and leggins, 
firemen’s clothes and gloves, and ladders and ropes for 
fire-escapes. As alining for deed-boxes it serves to con 
vert them into portable fire-proof safes, and lastly it 
has attained a very great celebrity as the basis of a fire 
resisting paint. We have already given a detailed 
notice of the properties of asbestos paint, of which, as 
most of our readers are aware, the United Asbestos 
Company are the inventors and patentees, but we may 
here call attention to the fact that the whole of the 
buildings at the Healtheries were painted with it, anid 
that Sir Frederick Bramwell, in his presidential © ad 
dress before the Institution of Civil Engineers, stated 
that they owed their.escape during an accidental out- 
break of fire to the covering of this paint. 

Throughout the whole of this article we have spoken 
entirely of Italian asbestos, as that is the specialty of 
the United Asbestos Company, who command, as we 
have already explained, all the main sources of supply. 
But there is a considerable trade in the Canadian ma 
terial, which, we befit® its different quality, is Tower in 
»yrice. Both kinds may beseen in manufacture at 

arefield, and the most inexperienced person may dis 
tinguish between them at a glance. The hard and 
distinctly mineral structure of the American variety 
undergoes quite a different preliminary treatment from 
the softer silky texture of the Alpine product. The 
color of the cleaned Canadian fiber is a dead white, the 
staple is not long, and the peculiar greasy feel which 
we noticed above is absent. 

Asbestos oecupies the unique position of being capa- 
ble of being manufactured into paper and yarn, and 
of withstanding decay from the effects of heat, moist- 
ure, and many acids. In orderto insure the full 
benefits from the use of this mineral, much patient and 
persevering energy and practical skill are required, and 
the United Asbestos Company may fairly claim to be 
the pioneers of most of the improvements that have 
taken place, and to have brought their manufactures to 
a most satisfactory state. But although immense 
progress has been made, considering the short time the 
manufacture has been in operation, and a large demand 
has arisen, it may be safely assumed that the makers 
are far from attaining the ultimate volume of their 
trade or the limit of improvement in the manufacture. 
New uses and applications of asbestos are constantly 
being suggested, and new manufacturing appliances 
brought into operation, and it is searcely too much to 
say that in the course of a few years it will have found 
its way in one forinor another into nearly all branches 
of industry —Engineering. 





THE OLD “STEAM JACK.” 


THE sketch by Prof. Ames, of the Rose Polytechnic | 
Institute, shows what is probably the oldest piece of 
steam machinery in the country. Says Mr. J. G. 
Briggs in the Amer Engineer: Of its origin nothing 
is known, The only obtainable data are that it was in 
use from 100 to 120 years ago at the residence of the Rev. | 
Jabez Chickering, who lived in the town of what is 
now called Norwood, in the State of Massachusetts. 
Neither the Patent Office nor the American Antiqua- 
rian Society has any knowledge of this or a similar 
one, and thinking that probably some of your numer- 
ous readers might be able to give some information on 
the subject, | have taken the liberty to request you to 
publish the sketch and description. It is also one of 
the most primitive methods by which steam was ever 
utilized, and is therefore interesting as showing the 
developments in that line during the last century. 
This machine was used for turning a spit to roast meat 
before an old fashioned wood fire, and was called at the 
time a “steam jack.” The boiler, A (holding about 5 
quarts), which is of cast iron, was, when in use, embed- 


in coals. Through an orifice at B the steam, as it 
was generated, blew directly upon and turned the float- 


ed wheel, C, which, by means of ring inclosed in E, 
turned the spit attached at D. The principle was the 
sane as water upon an undershot wheel. This ma- 
chine (the authenticity of which is indisputable) is 
similar to one described and illustrated in Thurston's 
Growth of the Steam Engine, page 17, as invented by 
one Branca. an Italian, in the year 1629. When taken 
from the New England garret where it had lain for 
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several generations, it was somewhat dilapidated. Part 
of the gearing was missing. It has been restored at 
the Rose Polytechnic Institute, of this place, and in its 
museum it has found an honorable resting place. It 
shows the mutation of progress that the place where 
one of the most scientific colleges in the world is locat- 
ed was an unexplored wilderness for many years after 
the “jack” wasin use. There are several ways by 
which the * jack” could have come into the possession 
of Mr. Chickering: but l ineline to the opinion that it 
was the work of one of his ancestors, Benjamin Baleh, 





STEAM JACK. 


described as being aman of very considerable means, 
who died in Charlestown, Mass., in 1742, where he fol- 
lowed the occupation of a blacksmith, a term at that 
time given to all workers in iron. The principal thing 
which makes this theory doubtful in my 
whether cast iron was manufactured in this country as 
early as the date of his death. The first of which I 
have any record was an attempt to cast cannon in 
Shelby (Mass.) out of the bog ore in 1776, which was a 
failure not to be wondered at, as even now it takes the 
best of material and much scientific knowledge to pro- 
duce a satisfactory article. Still, castings may have 
been made long prior to this for all that | know to the 
contrary. The castings are what would at the present 
day be called rough, and the parts are mostly held 
together by keys, bolts apparently being at a premium. 
All this is merely conjecture, as is also whether this is 
a solitary specimen of the kind 
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| THIRTY-FIVE TON STEAM CRANE, ABOU- 
CHOFF STEEL WORKS, ST. PETERSBURG. 
In the development of the manufacture of large 
| guns, it has become necessary to provide means for tem- 
pering the internal steel tubes of the guns. For this 
yurpose Admiral Kolokoltzoff determined to arrange the 
1eating furnaces and oil annealing tanks round arevolv 
ing steam jib crane, which would command the all. 
Messrs. Easton and Anderson designed and made this 
erane, which is illustrated by Figs. 1, 2,3, 4, and 5, Fig. 1 
beinga side elevation, with double sheave falling block 
for 35-ton lift. Fig. 2 shows the single sheave falling 
block for 20-ton lift. Fig. 3 shows the hook at the end of 
the wire rope without a falling block for 10-ton lift. Fig. 
4isafront elevation, and Fig. 5 a plan of the crane. 
The crane isof the ordinary tubular form, constructed 
of iron plates and angles, with a radius of sweep of 23 ft. 
9% in. to the center of the hook of the falling block 
and 25 ft. to the center of the hook when no falling 
block is used. The height of the under side of the jib 
| head above the ground is 50 ft. 9 in., and the clear lift 
above the ground with the falling block in use is 44 ft. 
The toe of the crane is made of cast steel, and rests on 
'a hardened steel disk dropped into a cast iron step which 
is letinto a large block of granite embedded in a con- 
crete foundation, as shown in Fig. 1. At the ground 
level acast iron circular roller path is built into the 
foundation, and a corresponding one encircles the crane 
post, a ring of live rollers being placed between the two. 
An iron platform is built round the - to earry the 
boiler, coal bunker, and feed-water tank, and the attend- 
jants. This platform is open all round, but covered 
with an iron roof to protect attendants from the hot oil 
which is apt to be thrown up out of the tank when the 
hot tube is lowered into it. The hoisting gear is ar- 
ranged on the back of the post, and the circling gear in 
front of it, while the engines are fixed to one side of the 
vost. There is one pair of engines for hoisting and 
Serta, and a separate pair for circling. Each pair 
transmits its power by bevel gear from the crank 
shaft, and is made to reverse by means of a reversing 
slide valve, changing the steam and exhaust. The 
circling engines communicate motion to a vertical shaft 
carrying a spur pinion at its lower end, which gears into 
| a spur ring bolted to the fixed roller path casting. Hand 
gear is also provided in case of need. 

The hoisting gear consists of two pair of tooth wheels 
| only—pair of bevel wheels from the crank shaft to first 
| motion shaft and a pair of > F¥ from this to the barrel 
| shaft. Hand gear is provided in case of need. A brake is 

fitted to the intermediate shaft, with a handle to work 
|it suitably placed onthe platform. The load is lifted 
iby one of Bullivant’s — flexible 44¢ inch steel 
wire ropes, 265 ft. long. For the full load of 35 tons a 
double sheave falling block is used, with four parts of 
rope to carry the load, as shown in Fig. 1. When less 
power is required, one of the sheaves is removed from 
the falling block, and the load is carried by two parts 
of the rope only, as shownin Fig 2. This is called the 
20-ton purchase. Finally, the falling block may be re- 
moved altogether, as shown in Fig. 3, and a single part 
of the rope only used for what is called the 10-ton pur- 
chase. It will not be necessary to change from one pur- 
chase to another often, nor at short notice; hence this 
arrangement has been adopted by preference, and the 
gearing left as simple as possible, which is an advantage 
at the quick speeds the crane is made for. Thesteel 
‘tube which is to be tempered is lowered into a suitable 
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out of this furnace; the crane is turned a little to plumb 
the neighboring oil tank, and the tube is then lowered 
as quickly as possible into the oil. In hoisting, the 
engines made 100 revolutions per minute, and the speed 
of the single rope or the 10-ton hoist is 44 ft. per minute. 


furnace. When sufficiently heated, it is lifted quickly by either extension or compression, but because the 


forces involved are more manageable. 

In flexion and torsion, the metal is strained in pro- 
portion to its distance from the neutral axis of the sec- 
tion, and therefore the full amount of elasticity is de- 
veloped only in the extreme fibers, but in direct tension 


The 20-ton hoist is therefore performed at 22 ft., and the or compression every particle of metal must yield its 


35-ton hoist at 11 ft. per minute. The lowering is ef- 
fected by the engines, which can be allowed to run at 


full share of duty. 
It is impossible to determine what this may be under 


250 revolutions per minute; and the speed of lowering the most favorable conditions, because it may never be 


for the three powers would then be 110 ft., 55 ft., and 
271¢ ft. per minute respectively.—The Huyineer. 


THE RESILIENCE OF STEEL.* 
By WILFRED LEWIs. 


kpown when those conditions are reached. Every- 
| thing, of course, depends upon the quality of the steel, 
and its physical treatment. No satisfactory data upon 
| these points could be found; the effect of hardening 
was said to increase the elastic limit and ultimate 
| strength, and to diminish the elongation and redue- 
i but the effect upon the modulus of 


jtion of area, 


THE problen, of storing energy in a convenient shape lelasticity was not given in connection with these other 
for transportation or domestic use suggests a wide | changes. 


range of possibilities, and opens up a large field for weet 
sO 


exercise of inventive genius. 


This modulus is given by Rankine as 29,000,000 for 
ft steel, having a tenacity of 90,000 lb. and a work- 


A good solution of the problem is urgently needed |ing strength of 30,000 Ib., and at 42,000,000 for hard 
and as earnestly sought, but, as yet, all efforts seem | steel, having a tenacity of 132,000 1b. and a working 
to have failed to accomplish practical and economical | strength of 44,000 Ib. 


results. 

That continued labors in this direction will finally be 
rewarded by success is certainly within bounds of pos- 
sibility but meanwhile it appears that everything that 
will not work must be tried first, and that a vast amount 
of knowledge must still be gained, by sad experience 
and disappointment. The subject of this paper was 
suggested by a case in point, the proposition being to 
utilize the energy scored in a number of steel springs for 
the propulsion of street cars. 

The question which naturally rose was. How much 
energy can be stored in a given weight of steel ? 

The answer to this question was at first sought from 
the data given in standard works of reference, but 
these were found so meager and indefinite that the 
writer was led to make some experiments, to be de 
seribed. Before going into particulars, however, it 
will be of interest to note some of the various ways in 
which energy can be stored, and the comparative posi- 
tion of steel among thei. ‘ 

This has been done by a writer in the English Me- 
chanic and World of Science, for Nov. 2, 1883, who 
compares the methods of storing energy by means of 
steel springs, India rubber, compressed air, hot water, 
and electricity, and expresses the results in terms of the 
weight of material required to store one horse power 
per hour. 

Of steel, he says that fifty tons of watch-springs, all 
fresh wound up, would not supply one horse power for 
one hour. 

Five or six tons of India rubber, or about three hun- 
dred pounds of compressed air, including the weight of 
a steel case to contain it, would yield about the same 
result, and the weight required to store this energy by 
means of hot water or electricity is said to be at pre- 
sent about the same as for a air, with the fu- 
ture probabilities in favor of the storage battery. He 
also goes on to show that the energy stored in the shape 
of horse flesh will yield 2,000,000 ft. lb. per hour for 
five hours. The weight of the horse being taken at 
1,500 lb. gives for the energy stored about 6,670 ft. lb. 
per Ib. of the animal; and as this is a more convenient 
form of comparison, we find for the previous examples 
that 18 ft. lb. can be stored in a pound of steel; 106 ft. 
lb. in a pound of rubber; 6,600 ft. lb. in a pound of 


We have also, upon his authority, that within the 
elastic limit the modulus for compression is sensibly 
equal to the modulus for extension. 

Prof. Burr, in his work on the ** Elasticity and Resist- 
ance of the Materials of Engineering,” gives a table 
showing the effect of tempering upon the elastic limit 
and ultimate resistance, and the highest values there 
given for the elastic limit are 58,350 lb. before temper- 
ing, and 107,650 lb. after tempering. The ultimate 
strength corresponding is 110,340 lb. before, and 169,480 
lb. after tempering. 

These results were obtained from a mild grade of 
French steel, and, although this elastic limit is proba- 


‘bly above that of average steel, it is of course below 


what might be expected of higher grades. 

Assuming Rankine’s figures for hard, untempered 
steel, we find that its resilience is 7 ft. Ib. per Ib., under 
direct tension. That is to say, any given quantity of 
untempered steel is just capable of storing enough 
energy to raise its own weight through a distance of 7 
ft., and that a car without weight driven by such a 
spring, without any loss through friction, could not 
quite manage to ascend a hill eight feet high, without 
the assistance of the engineer. 

Supposing the elastic limit to be 107,650, instead of | 
44.000, as given by Rankine, we have about 43 ft. Ib. ! 
per lb., a much better result, but still insignificant in 
comparison with horseflesh or compressed air. 

According to Rankine’s formule for spiral steel 
springs, the torsional resilience of steel is greater for 
the same intensity of stress than that of direct tension 
or compression. This is due to the lower modulus of 
elasticity for torsion, which prevails against the loss 
from incomplete straining of the fibers. The modulus 


| for shearing is given at 12,000,000, and assuming 44,000 


air, including its steel case; and about the same in a} 


pound of hot water or storage battery. . 

According to the same writer, the energy stored in 
the coal, water, and boiler of a locomotive will yield 
about 25,000 ft. Ib. per pound of all the materials used 
in storing. 

From these statements it appears that steel has com- 
paratively but little capacity as a reservoir of power, 
although, as is well known, it has long been used sue- 
cessfully and even preferably for such light work as 
the running of clocks and toys, where convenience and 
availability are the main points in view. If the figures 
—_ given were accepted as correct, it would seem hard- 
y credible that any one would attempt the task of pro- 
pelling a street car upon the basis of 18 ft. Ib. per 
pound of material used for driving, but upon investi- 
gation it was found that considerable work had already 
been done upon an experimental car, for the purpose 
of having a practical test. 

The invention is deseribed in the Ver 
Times and Mercantile Register, for December 15, 1882, 
asa ‘wonderful system, by which horses on street car 
lines will be abolished.” 


'a weight of 4 Ib., at 


| values generally given. 
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for an elastic limit, we have 12 ft. Ib. per lb. of metal 
for the torsional resilience of steel springs. 

In order to put these calculations to a practical test, 
I procured two door-springs. of ; inch wire, and about 
34 feet long. One end was held in a vise, and, upon a 
lever attached to the free end, weights were suspended 
until a deflection of 180° was produced. The first speci- 
men, Which was 374 inches long, deflected 90° with a 
weight of 4 lb., at 15 inches rad., without taking set, 
and 180° with 8 Ib., at 11', rad., showing a set of about 
30°. The second specimen gave better results. It was 
40'¢ inches long, between clamps, and deflected 90° with 
13 inches rad., and 180° with a 
weight of 8lb., at the same rad. showing not more than 
5° set. Taking the latter case we find the greatest 
shearing stress to have been 80,000 Ib. per square inch, 
and the resilience about 43 ft. lb. per Ib. Substituting 
these results in the general formula for torsional de- 
flection, we find the modulus in this case to have been 
about 10,000,000, which corresponds closely with the 


Dividing the general formula for torsional resilience 


x f*dl 


28 aw cd] 
16 C 


4 

and reducing to ft. Ib., letting f = intensity of stress, 
and C = modulus of elasticity for distortion, we have, 
for the energy developed per Ib. of steel, 


R= by the weight W = 








The ultimate value of Z from these experiments is, 


The working parts will be of phosphor-bronze, | therefore, about 48 ft. lb., allowing 80,000 lb. for f and 


»olished, and there will be 80 steel springs, each 3 
inches wide by 5 inch thick, and 60 feet long, which, 
it is said, can be wound in two minutes, by astationary 
engine at the depot. 

This may be very quick work, but what is more to 
the point, the figures are given to show that by the 
use of this system the car companies can carry passen- 
gers for three cents, and make as much money as they 
now do at the present rates. 

In the case. of the springs running down before 
reaching the station, a wise provision has been made 
by the introduction of a * powerful hand-winding ar- 
rangement, so that the engineer can apply the arrange- 
ment while the car is in motion, anal 
station without delay,” but, unfortunately, no pro- 


thus reach the! 


vision appears to have been made for winding up the 


engineer. 

“The car is also provided with an ice attachment for 
winter use, a governor to regulate the speed, and about 
sixteen hand-levers, for various clutches, all conven- 
iently and easily handled.” 


Upon inquiry, it was not surprising to find that, al- | 


though considerable work had been done upon the po- 
lished bronze portion of the car, no experiments had 
yet been made to determine the duty of the steel 
spetege in Ly ae and having become interested in 
this part the subject, as a matter of scientific im- 
portance, I undertook the following investigation to 
determine the possible resilience of steel: 

The elasticity of a steel bar may be developed by ex- 
tension, Compression, torsion, or flexure, the latter be- 
ing @ combination of the two former. 

steel peerings aie brought into action by torsion 
Pd because any more work can be stored by 
eae 


. for in reality there must be less than 
< = aed bets 
ey * 


. 
oF 


10,000,000 for C. If the spring is strained to but half 
its elastic limit, but 4 of this amount, or 12 ft. Ib. per! 
lb., can be obtained, the same as deduced from Ran- 
kine’s formula for the safe load. 

In order to test still further the resilience of spring 
steel, 1 produced two clock springs wound in spiral 
forms. he first, which was ? inch wide and 0°014 
inch thick, weighed 605 grs., and was consequently 
60 inches in length. 

It was mounted upon a mandrel, and tested for each 
revolution in winding and unwinding, by a weight 
sliding upon an arm attached to the mandrel. By this 
means the friction of the coils in pressing against each 
other could be measured, as well as any set which might 
occur, At twelve revolutions the spring appeared to 
be wound up, and it then supported a weight of 1 lb., 
at 3 inches rad., with a variation of 44 inch either way 
in the radius. The tension was in all cases proportional 
to the number of turns, and no set was apparent after 
unwinding. 

It was expected in this test that a much lower result 
would be found than in the test for torsion, both on ac- 
count of the higher modulus for bending, and also on 
account of the character of the stress in developing a 
smaller proportion of the inherent energy in the steel. 
But the result is surprising, for we have without doubt 
9°42 ft. Ib. in 605 grs., or 108 ft. Ib. per lb.;and assuming 
the neutral axis to be in the middle of the ribbon, there 
must have been exerted a transverse resistance of 
240,000 Ib. per square inch upon the outside fibers, and 
this too within the elastie limit. 

To satisfy myself on this point, and to be sure that 
this remarkable —_ was not due to the combina- 
tion of superim yers, I fastened a short length 
of the spring between wooden clamps, one of which 
was fixed so as to use the spring as a cantilever to sus- 


' cause they are all connected for quantity. 


spring supported a weight of 1 |b. at,a radius of 4 inches, 
when an apparent set took piace. 

The transverse strength of the steel was thus found 
to be over 320,000 Ib., with an elastic limit closely ap- 
proaching that amount. 

The other spring, which was 4g ineh wide by 0°022 
inch thick, and weighed 2,040 grs., showed even bet- 
ter results. After making twelve revolutions it sustain- 
ed a weight of 2 Ib., at 6 inches rad., developing 45 ft. 
Ib. of work, or 154 ft. lb. per Ib., and showing a trans- 
verse elastic resistance of 300,000 lb. per square inch. 
The energy developed by any layer of the spring is 
proportional to the square of its distance from the 
neutral axis, and we find by integration that the energy 
developed by flexure is one-third of that which is pos- 
sible by direct tension or compression, 

We should therefore expect to obtain from this 
steel, under tension or compression, 462 ft. |b. of energy 
per lb. of steel, when strained up to 300,000 Ib. per 
square inch, and this gives for the modulus of flexure 
the value of 30,000,000. 

This low modulus of elasticity, in connection with 
such a high degree of transverse strength, seems to give 
new life to the project which at first appeared so hope- 
less, but it is still doubtful whether any great success 
ean be anticipated under this more favorable light. 
Assuming 154 ft Ib. per Ib., which is probably far in ex- 
cess of what can be obtained on a large scale, and al- 
lowing \ of the total weight or the weight of the 
springs, and 50 per cent. of the efficiency of the driving 
mechanisin, oo beuk about 20 ft. lb. of available energy 
per lb. of load moved. On a level track or down grade 
this might be sufficient to run a mile, but it would be 
entirely inadequate to overcome ordinary grades, or 
to endure many stops, even if a portion of the energy 
were returned in stopping. The approach to Spring 
Garden Street Bridge, for instance, would doubtless 
prove unsurmountable. 

The experiment, however, will soon be tried, and the 
result, if unsuccessful, will at least be instructive. It is 
believed, in conclusion, that the results here given upon 
the resilience of steel are the highest yet recorded, not 
withstanding the fact that they are constantly being 
realized in practice, and that the demonstration of their 
truth is within the reach of any one who will take the 
trouble to make it.—/’ro. Engineers’ Club of Phila. 


SELLON’S ELECTRIC STOVE, 


Mr. J. S. SELLON, well known for his accumulators, 
has devised av apparatus which he has applied ona 
small scale to the heating of warming pans and artificial 
hatching apparatus, but which is capable of a more ex- 





tended application, especially for heating small apart- 
ments, railway cars, ete. It might also be applied to 
the heating of car warmers, especially when these are 
filled with acetate of soda, a substance that retains its 
heat so long. 

Mr. Nellon’s arrangement consists in forming apertures 
in plates of refractory clay or plumbago, and passing 
the wires through them. The air circulates in these 
apertures and escapes into the room after being heated 
by the red-hot wires. An arrangement of this kind can 
be applied to the ventilator of a room in such a way as 
to heat the cold air that is entering, or it might be con- 
verted into a stove. 

The annexed figure shows a stove of this kind. A is 
a frame provided with a cold air draft at a, and an exit 
for hot air at a. The entrance, 4, may open in the 
external air, and be provided with a valve, «s, for regu- 
lating the admission. The wires, 2, that start from 
the source of electricity are connected with terminals, 
b. The clay or plumbago plates rest upon supports, 
a@,, and contain apertures, c, which forin passages for 
the entrance and exit of the air. 

In each of these apertures there is a wire bobbin, d, 
and each bobbin forms part of the electric cireuit, be- 
The bobbins 
are heated by the of the current, and serve t» 
heat the air that is flowing from the entrance to the 
exit. The same device is lied to car heaters by en- 
closing it in a metallic box »vided with apertures .o 
allow the air to circulate. 

A ventilator heater is formed by so arranging the 
perforated plates that the entering air shall traverse 
the apertures and be heated by the bohbins,—L@ Lae 


the Engineers’ Club, Philadelphia, January 19, 188, tain weights attached to the other, In this way the méere Hlectrique, 
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DOMESTIC ELECTRIC LIGHTING. 

A FEW months ago we pointed out the arrangements 
and apparatus which, in our opinion, were best adapted 
for effecting domestic electric lighting as simply as 
possible, say with one 10 volt and 1° ampere lamp 
operating three or four hours per day only. We shall 
to-day complete our former articles by a few data, a 
few details, and a few figures relative to our own new 
installation, in making Known the arrangements that 
we have thought it best to adopt after numerous and 
varied experiments, as well as our reasons for the 
choice. 

The result to be obtained is that the pile shall daily 
furnish a quantity of electric energy equal to that 
expended, and keep the accumulators continually 
charged. The accumulators form a reservoir, and com 
pensate for the differences between the daily produc- 
tion (which is sensibly continuous) and the irregular 
production according to needs. 

We have, therefore, endeavored to devise a continu- 
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Fie. 2.—DETAILS 


OF PILE. 


ous pile of slow discharge in which the products con- 
sumed can be easily renewed, while the care of it and 
keeping it in repair are reduced to a minimum. These 
exigencies caused us to exclude two liquid piles as being 
too complicated. In order to diminish the number of 
elements, it became necessary to select a pile of high 
electromotive force, and all that then remained was 
the bichromate of potash one. This we have given the 
form shown in Fig. 2. Fig. 1 shows the elements ar- 
ranged in the cellar, along with the reservoir and 
accessories, 

In a single liquid bichromate of potash pile, the ele- 
ments to be renewed are the zinc and the liquid which 
eontains at once the excitant (sulphuric acid) and the 
depolarizer (bichromate of potash or soda). In order 
to obtain an easy renewal of the zinc, we employ the 
metal in the form of a rod 18 inches in length that dips 
for about three inches only into the liquid, and that is 
placed in a perforated porous vessel (Fig. 2) which sup- 
ports it and prevents all contact with the carbon. <A 
certain mobility is secured to it by means of flexible 
attachments, so that in measure as it wears away it 
descends into the liquid. Its lower extremity dips into 
a mass of mercury, and this keeps it amalgamated. 
When one rod is used up, another may be substituted 
for it in a few seconds. The remaining portion of the 
old zine is thrown into the porous vessel. The mercury 
suffices to set up a perfect electric communication with 
the new rod that has just been introduced. The zines 
are thus entirely utilized. The flow secures the con- 
tinaous renewal of the exciting and depolarizing liquid. 
The precaution to be taken is to cause the liquid to 
enter at_the upper part, and to remove it from the 
lower. This prevents the elements from getting choked 
up, and so they may remain mounted several months, 
operating day and night, without any attention having 
to be paid to them. 

The positive pole consists of three or four carbon 
plates which surround the porous vessel that contains 








the zine, and which are connected with each other by 
a strip of copper and screw clamps. The connection 
of a zine with the following carbon is made by means 
of flexible wires, in order to permit the zine to descend 
into the liquid in measure as it wears away, as has 
already been seen. 

The four elements are mounted one above another. 
The liquid enters them from an earthenware reservoir 
of from five to six gallons capacity, through a rubber 
tube. The discharge is regulated by means of a pinch 
cock. 

Practice has taught us that it is useless to make the 
solution of bichromate. It is only necessary to throw 
some crystals into the upper reservoir and to pour into 
the latter some water, acidulated with a tenth of its 
volume of sulphuric acid A sufficient quantity of the 
salt dissolves every time to assure of depolarization. 
The same liquid may serve ten or twelve times before 
renewal. 

There are no precise directions to be given as to the 
velocity of the discharge, since this must vary accord- 
ing to the needs of consumption. A good average is 
|one or one and a half gallons per day. When the li- 
| quid is nearly exhausted, it is well to cause it to cireu- 
| late a little more quickly. The regulation of the velo- 
| city of the flow by the Mohr pinch cock is one of the 
|simplest of operations. After traversing the four pile 
elements in succession, the liquid enters glass bottles of 





two gallons capacity provided beneath with a tubulure | 


to which is affixed a rubber tube. 
| Itis only necessary to take a full bottle, place it over 
| the reservoir (in the position shown by dotted lines in 


| Fig. 1), and to put the pipe into the reservoir, in order | 


to empty it in a few minutes. 

It is only necessary to make an inspection of the 
piles every two days. Were a larger reservoir em- 
| ployed and the velocity of flow moderated, the interval 
| might be still longer. 

In our present installation the four elements in ten- 
sion alternately charge two series of accumulators each 
containing three elements. This arrangement allows us 
to employ two kinds of lamps, 6 volt ones in the cellar 
and sinall rooms, and 10 volt ones in the dining room 
and office. 

| The cellar lamp isso arranged that it is lighted by 
| the opening of the door, and extinguished by the clos- 
ing of the same. Aside from the lamps just mentioned, 
we have arranged another one for lighting a dark ante- 
room, and which lights up for three minutes, only, 
| whenever a button near the dooris pressed. 

Such are the principal features of our rudimentary 
installation. 

The use of accumulators and flowing piles presents 
the following advantages, in our opinion: (1) Conven- 
ience, the apparatus being always ready to furnish 
light upon the maneuver of a commutator. (2) Ease of 
keeping in repair and of surveillance, the flow and the 
apparatus’ dimensions being capable of being so regu- 
lated that the consumer need look after the piles only 
at irregular intervals. (3) Better utilization of the pro- 
ducts as aresult of the use of a crayon of zine instead 
of wide plates. The surface attacked is reduced to the 
dimensions that are strictly necessary for the produc- 
tion of a current, and local action is thus diminished. 
On another hand, theactive liquor is not thrown away 
until completely exhausted. (4) Quality of the light. 





This remains steady during the entire time of the} 


lighting, without any manipulation of the pile or of 
any special maneuver.—#. Hospitalier, in La Nature. 


THE WARNON PILE. 

THE object of the improvement that Mr. Jules War- 
nov has introduced into the Leclanche pile is to simpli- 
fy its structure, to render the mounting more easy, to 
obtain a more constant element, and one of feeble in- 
ternal resistance, conditions that are requisite for the 
working of carbon telephone transmitters. 

In this new pile the positive consists of a plate of car- 
bon provided with a screw having a head. The center 
of this plate contains an aperture through which passes 
with friction a transverse carbon rod from 146 to 2 inches 
in length. The mixture of broken graphite and per- 
oxide of manganese is contained in twosmall linen bags 
applied to the two surfaces of the carbon (after the 
manner of the agglomerates of the Leclanche pile) and 
held by two hemp cords. The two extremities of the 
carbon rod enter the bags and establish an electrical 
communication between the plate and the depolarizing 
mixture. The linen of which the bags are made is 











Fig. 1.—ARRANGEMENT OF THE PILES IN THE CELLAR, 


| loosely woven, and it is well to dip them into a bath of 
| Barbados tar or other substance that will prevent the 
meshes from closing. In this way, creeping salts are 
avoided, and erystals do not attract themselves to the 
bags. 
There are five sizes of these bags in commeree, cor- 
responding to three distinct models. With the large 
bags it is necessary to place two or three transverse 
| rods upon the carbon plate in order to secure a perfect 
| communication between the latter and the mixture. 
According to the discharge to be obtained, the 
zines may be in the form of crayons or rolled strips, 
According to Mr. Mourlon the Warnon piles (being 
given equal dimensions) have a greater electromotive 
force and a less internal resistance than the Leclanche. 
This difference in the constants of the two piles, which 
|are identical in appearance, is due to the fact that in 
the manufacture of the agglomerates there is mixed 
with the two materials an agglutinative substance 
(gum lace usually) which increases the internal resistance 
and slightly diminishes the depolarizing action, as well 
as to a special preparation that Mr. Warnon submits 
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WARNON'’S PILE. 


| the manganese to. The following are the comparative 


constants: 

\ Leclanche. Warnon. 

j - P . ~ 

j Electromotive force in volts... 1°48 1°56 
Internal resistance in ohims....... 2 00 1°3 


| ‘The Warnon piles are especially adapted to tele- 

| graphy, clocks, electric bells, and even, according to Mr. 

| Mourlon, to the charging of accumulators. Finally, a 
still smaller type, consisting of a single bag and a zine 
crayon inclosed in a hermetical glass vessel 44 inches in 
height and 244 inches in diameter, and capable of dis- 
charging about 0°6 ainpere with an external resistance 
of one ohm, has been specially construeted for actuat- 
ing electro-inedical apparatus.—L Electricien. 


DE LOCHT-LABYE’S HAMMER TELEPHONE. 


WHILE speech is reproduced in the Bell telephone by 
the inflections of a very thin disk of iron or steel, in my 
apparatus it is a block of wood, a piece of hard rubber, 
or even cork, that emits the sounds. These substances 
are inflexible by reason of their thickness. This observa- 
tion suffices to show that the operation of my telephone 
essentially differs from that of Bell’s. The American 
inventor has even asserted that it is impossible to trans- 
mit speech by such means. The hammer telephone 


} 





THE HAMMER TELEPHONE. 


substituted for the Bell in telephone stations in no 
wise cedes to the latter as regards force and the clear- 
ness of the words transmifted. 

1 reproduce this apparatus herewith in plan and sec- 
tion in Figs. 1 and 2. 

A horseshoe magnet, CC, carries at its poles two 
small soft iron cores, in which are enchased two bob- 
bins, DD, of insulated copper wire. A single bobbin is 
sufficient, however. The magnet is affixed in an invari- 
able manner to the wooden support, AA, that serves as 
a frame for the entire apparatus. Opposite the poles, 
‘NS, in contact with one of them, and at a very short 
| distance from the other (which carries the bobbin), 
there is an armature, fs, formed of a small, thick, in- 
flexible soft iron or magnetized steel bar. This arma- 





‘ture is connected with a stiff lever, fg, that oscillates! ? 


| freely around a fixed axis, 00, arranged upon a 
brass support, pp. As may be seen, the lever a 

jhas the arrangement of the rigid and inflexible be 
of a balance, and in no wise partakes of then 
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thin and flexible disk. It is connected with the support | 
only through its fixed axis, and is attached to no mem- | 


brane, disk, or piece whatever. The lever terminates 
at the end opposite the armature in a small hammer, 
H, of metal or other materiai, fixed to the extremity of 
a regulating screw, V. 

In its normal position, this hammer bears against 
a thick, rigid, inflexible piece, M (of wood, glass, metal, 
slate, or any other material), which, for elegance and 
eonvenience, has been made cylindrical. Upon this 
piece is superposed the mouth-piece, KPPK. 

The position of the lever armature is determined by 
the magnetic attraction of the poles of the magnet. 
To this force is opposed the reaction of the fixed ob- 
stacle upon which the hammer rests. 

By the aid of the serew, V, which carries the ham- 
mer, the distance between one of the ends of the arma- 
ture and the pole of the magnet that earries the bobbin 
ean be easily regulated so as to obtain a maximum per- 
formance. . 

In one of the apparatus that I experimented with, 
the rigid disk against which the hammer bore was a 
block of fir-wood, with an wnplaned under surface. 
This block was ;; inch thick. It would not occur to 
any one to assert that such a piece could bend under 
the action of sonorous waves. 

The hammer telephone may be employed in the 
double capacity of transmitter and receiver or repro- 
ducer of speech. It was by giving it this double capa- 
city that, in a recent experiment performed along with 
the engineers of the Belgian administration of tele- 
graphs, conversation was transmitted, without the as- 
sistance of any pile transmitter, between Anvers and 
Brussels, through a line resistance representing 79 miles 
of telegraph wire. 

The operation of my apparatus as a transmitter leads 
to a remarkable conclusion as regards that of micro- 
phone transmitters, and particularly of the pantele- 
phone, an apparatus of my invention that was much 
appreciated at the last Exhibition of Electricity. 

n order that an electric current may be produced in 
the bobbin that surrounds the pole of the magnet of 
the hammer telephone employed as a_ transmitter, 
without the aid of an electric battery, it is necessary, 
according to the principle of Faraday on magneto- 
electric induction, that the magnetic armature shall 
perform a mechanical motion in the magnetie field of 
the magnet. It therefore results, on the evidence of 
the experimental fact of transmitting speech by the 
hammer telephone, that the emission of words in front 
of the mouth piece of the apparatus brings about me- 
chanical motions of the lever armature, and that too 
despite the magnetic force of the magnet, which tends 
to keep the lever immovable. 

Now, if in this apparatus, of which all the parts are 
relatively slightly movable, we can, by emission of 
sounds, cause motions in the lever armature, we have 


stronger reason for admitting that, in transimission by | 


the pantelephone, we set in motion the essentially 
movable disk suspended like a pendulum, and con- 
sequently that there is produced through the emission 
of speech a series of breakings of the contact that 
existed between the carbon of the movable disk and 
the fixed platinum stop of the apparatus. This irre- 
futable conelusion brings into relief the essential dif- 
ference between the pantelephone and the Edison 
transmitter, in which a continuity of the circuit is ab- 
solutely necessary, according to the assertions of the 
inventor himself. 

In fact, Mr. Edison, at the beginning of the descrip- 
tion of his patent, expresses himself thus: ‘I find that 
it is impossible to open and close the line circuits in 
apparatus for transmitting the human voice ; the line 


‘circuit must be always closed, and the transmission be 


produced by an increase or diminution of the electric 
tension resulting fron: the more or less resistance in the 
line.” Mr. Johnson, Edison’s assistant, called as a wit- 
ness by the United Teleplione Co., in the Edinburgh 
telephone trial, cunitreaed this assertion of Edison’s. 

* The greatest difficulty that we had to solve,” said 
he, ‘‘ was to maintain a continuity in the circuit, and 
different modifications were made for maintaining the 
contact by the use of springs of different forms, and of 
weights, and screws, and other arrangements, all de- 
vised for the purpose of allowing the diaphragm to un- 
dergo the desired vibrations without breaking the cir- 
cuit.” 

The well known laws of mechanics relative to the 
motions of bodies that are struck make the operation 
of the hammer telephone perfectly understood: (1) 
There is an independence of motion between the strik- 
ing body and the one struck. (2) The motions of the bo- 
dies depend, in duration and amplitude, upon their 
own elasticity and upon the connections with the sys- 
tem. (3) If two bodies in contact have different mobili- 
ties, every shock applied to the system will cause dif- 
ferent motions, é@. ¢., a relative motion of one body with 
respect to the other, and consequently a momentary 
separation of the two bodies. 

One pecaliar example of the different motions pro- 
duced by shock is found in the experiment with ivory 
balls of equal bulk suspended in a row, one after the 
other. When the first is raised and allowed to strike 
against the second, the latter, as well as all the follow- 
ing, remains absolutely immovable, and the last of the 
series is the only one affected, Something analogous 
to this must occur in the transmission of the shock of 
the sonorous wave inst the diaphragm of the ham- 
mer telephone. This, like the intermediate ivory balls, re- 
mains relatively immovable, and transmits motion 
through its mass to the hammer at the end of the lever. 
Through this motion there occurs a momentary break- 
age of contact between the two bodies. The armature 
leaves the pole, and returtis to it at once through the 
effect of attraction. 

It is by a series of hammer blows against the fixed 


This result of the analysis of the operation of my te- 
lephone has led me to make a profound study of the 
theory at present admitted, in order to explain the tele 
phonic transmission of articulate sounds. 


As well known, the author of this theory is the in- | 


|ventor of the telephone itself. What is not generally 
known is that the Boston professor, Graham Bell, be- 
gan by building the theory, and that his wonderful 
apparatus was only realized by him through the appli- 
eation of his theoretical ideas, and seems to be the 
| faithful translation of them. From this it is not aston- 
ishing that Bell's theory of continuous and undulatory 
currents has been universally conceded by the scientific 
world. 
The new theory of the transmission of sounds by dis- 


continuous currents was not conceived by me until) 


after the invention of the hammer telephone, whose 
working could not be explained by Bell’s theory. This 
mode of proceeding @ posteriori is without doubt more 
favorable for the discovery of the truth. 


The abrupt motions of the lever armature cause the | 


emission upon the line of a succession of electric cru 
rents that last a very short time, and these, upon en- 
tering the bobbin of the receiver, produce in turn ab- 


rupt motions of the liver armature, followed by shocks | 


against the rigid piece, MM. 

In support of his theory, Bell drew a series of dia- 
grams which it is easy to criticise. They appear to me 
to contradict the facts observed, and cannot therefore 
be a true representation of the phenomena. Bell's 
theory of undulatory currents is contradicted by ex- 
perience, and cannot be applied to the operation of his 
own apparatus. 
late pos musical sounds an essential distinction, which, 
}in my opinion, is not admissible. There is no difference 
in nature between the different sounds. Both are due 
to vibrations that succeed one another in a sonorous 
body. The only difference between a musical and an 
articulate jsound is that in the first the component vi- 
brations are equally spaced, while the intervals between 
the vibrations that form words are entirely unequal. 

For the telephonic transmission of speech it is not ne- 
| cessary, as Bell asserts, that there shall be a continuity 

of current in the line whose variations in intensity are 
the facsimile of the sonorous waves of air vibrating 
through the emission of words ; but it is necessary, and 
suffices, as | shall hereafter prove, that the discontinu- 
ous electric currents which succeed one another in the 
line shall be equal in number with that of the sonor- 
ous vibrations, that their intensity shall be propor- 
tional to that of such vibrations, and that the interval 
between the currents which succeed one another shall 


Bell has established between articu- | 


placed that it could be brought into contact either 
with one end of the battery, D, or the earth wire, E. 
|The other end of the battery was connected to the 
earth. 

Immediately F was connected to one pole of D, a 
strong current entered coil, B, and the magnet of C 
was powerfully affected. One end of B being insulated, 
this phenomenon is called * charge,” and the strength 
of the charge in this particular experiment, had no 
shunt been used, would have equaled 27,400 divisions 
on the seale of C. After the deflection due to charge, 
the magnet returns toward zero, at first rapidly and 
then more slowly. The actual figures are given, and 
it will be seen that at the end of the tenth minute aft- 
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be perfectly equal to those which separate the sonorous | 


vibrations. Upon this condition, human speech in all 
its modulations, and all kinds of sounds, will be elee- 
trically transmitted and perfectly reproduced, if, at the 
receiving station, there is a Bell apparatus or a ham- 
mer telephone capable of being influenced by currents 
of different intensities that succeed each other at pre- 
cise intervals.—Leon De Locht-Labye, in La Lumiere 
Electrique. = 
INDUCTION AND CONDUCTION. 
By WILLOUGHBY SMITH. 
ONE hundred years had passed since the discovery of 


the Leyden jar, and many earnest experimentalists 


were still striving to discover new facts which would 
enable them to fix the true theory and laws of indue- 
tion on a secure and lasting basis. when our immortal 
Faraday published, through the Royal Society, the re- 
sults of his researches. By the light of Faraday’s 
genius, so brilliantly shown forth in that paper, the 
theories of induction were to my mind totally eclipsed, 
and the true theory and great importance of induction 
brought vividly to view. By his masterly reasoning 
powers and the delicate manipulation of his judicious 
experiments, he demonstrated the fact that induction 
is the result of an action of contiguous particles, which 
action is set up by the electrified body, and consists in 
aspecies of polarity; the particles assuming positive 
and negative parts, which are symmetrically arranged 
with respect to each otherand the inductive surfaces 
producing the effect. He also tomy mind proved the 
correctness of his theory by establishing experimental- 
lly the following facts: ** That non-conductors as well 
| as conductors have never yet had an absolute and in- 
dependent charge of one electricity communicated to 
| them, and thatsuch a state of matter is impossible.” 
“That charge always implies induction.” ‘* That 
all charge is sustained by induction.” ‘*That in- 
duction is the essential function both in the first de- 
velopment and the consequent phenomena of electri- 
city.” “That electricity is retained upon the surface 
of conductors only by induction.” And * That condue- 
tion is always preceded by atomie induction.” Through 
the light of his imagination Faraday saw with tos 
clearness that the action on the particles of conductors 
differed only in degree from the action upon the parti- 
cles of a dielectric, and that the particles of a condue- 
tor became polarized in the same way as those of a di- 


electric, but with greater ease and rapidity, thus 
constituting what is termed “conduction.” | 
eannot but express my surprise and regret 
|that the clear views of Faraday have not, long 
since, received that general acceptance’ which 
I venture to assert they so richly deserve, and 


also that even at the present day theories are pro- 
pounded which, although marked by the sincerity of 
the propounder, will not bear even the dullest light of 
| criticism. 


Frequently while employed in making tests in induc- | 


| tion in various forms, either experimentally or other- 
| Wise, phenomena, strange and mysterious, have per- 
| plexed and troubled me; but by carefully examining 
them in the light of Faraday’s hypothesis, | have gen- 


er contact the deflection had fallen from 27,400 to 11. 
This fall is known as polarization or electrification. At 
the end of the tenth minute, F was disconnected from 
the battery, D, and connected to earth by means of KE, 
and a deflection of 27,400 divisions was at once observed 
at C, but of course inthe opposite direction to that of 
the charge; this is known as discharge. After the dis 
charge, if F, be insulated for one minute, and then 
again connected to E more current will flow, from Bb, 
This is known as “ residual discharge,” or what I pre- 
fer to call * depolarization.” 

The deflections obtained in this experiment of depo 
larization are given in column 5, and it will be seen that 
they are totally different from those given in column 3. 
| This difference is owing to the nature of the two tests, 

In the test for polarization, F was kept in contact with 
the battery for the whole of the ten minutes, the am- 
plitude of the deflection being noted at the end of each 
minute; but in the depolarization test, F was moment- 
arily connected with BE, and then disconnected for one 
minute, when another momentary contact was made, 
land so on for the ten minutes, the deflection being 
| noted at the same time that the contact was made, for 
| if, after the discharge had taken place, F were allowed 
| to remain in contact with E, then the deflection on the 
| galvanometer would be very low on account of the 
|} comparatively short length of insulated wire used; 
consequently, | thought it better to measure the de 
gee ome: current by means of time accumulations. 
ut, when possible to do so by direct deflection, it is 
found to be approximately equal, at the first minute, 
to the difference between the first and last minute's de- 
flection of the polarization current. 

Now, in an experiment of this nature, Faraday would 
have conceived that as soon as F was connected to the 
battery, D, each molecule of matter forming what is 
termed the circuit would become polarized, and by 
that means produce acurrent. Now, as | understand 
it, the molecules of the copper wire starting from the 
battery. D, would first polarize in succession; next, the 
molecules of the gutta percha surrounding the wire, 
then the molecules of the waterin the tank, followed 
by those constituting the copper = and wire, G, 
then the molecules of the earth, and, finally, the eop 
per plate and wire in connection with the other end of 
the battery, D. The matter in the circuit offering the 
greatest resistance to polarization would, in my opin- 
ion, regulate the amount of current produced, In this 
experiment the strength of the current would be regu- 
lated by the thickness of the gutta percha surrounding 
the copper wire of coil, B. 

One test of the correctness of sucha view is, that the 
effect upon the galvanometer ought to be the same, no 
matter where placed in the circuit. To peeve this, a 
similar galvanometer to C was placed in the circuit be- 
tween the copper plate immersed in the tank, A, and 

| the earth wire, G, another exactly similar being placed 
between the copper earth plate and the battery, D; on 
repeating the experiment it was found that all three 
galvanometers were affected in precisely the same man- 
ner, thatis to say, they all deflected to a similar 
| number of divisions for charge, polarization, discharge, 


obstacle that I also explain the reproduction of sounds erally been able to rightly interpret that which at first | and depolarization; and, therefore, to measure the 


in receiving. The electric currents traversing the bobbin 
cause rapid motions of the lever, which, on each return 
to its initial position, strikes a series of blows against 
the fixed side. What confirms this view is that the 
reproduction of sound is not prevented by the interpo- 
sition of deadening materials between the hammer and 
fixed obstacle, such as blotting paper of several thick- 
nesses, kid skin, cloth, and felt, even. 

It could not be claimed that inflections of these non- 
sonorous qjatters can produce sound. Moreover, if we 
substitute flexible disks of mica or metal for the thick 
a rigid disk, the apparatus will scarcely operate any 
longer, 


seemed so foreign and unintelligible. 

By the aid of diagram I1., I will explain what I mean 
by “ charge,” ** polarization,” “‘ discharge,” and ‘* resi- 
dual discharge,” or what I think would be more correet- 
ly termed ** depolarization.” 


| value of the potential in these tests, it is quite im- 
| material in which portion of the gireuit we place our 
|instrument. Great care, however, is necessary that all 
| apparatus used in experiments of this nature should 
be well insulated, as it is obvious that the more fect 


The results given were obtained by actual experi-| the insulation the more perfect will be the results ob- 


ments with the apparatus as shown. A represents an | tained. 
| insulated tank in which is sufficient water to immerse | the current, in 
r plate | the one earth 
to earth} his actual views as regards the part played by the 
The gaivanometer, C., was an astatic| earth in such a cireuit, nor am I acquainted with any 


| the coil of insulated wire marked B. A cop 
was also immersed in the tank, and connec 

| by the wire, G. 

| mirror reflecting one, and the terminals were connected, 
one to coil, B, and the other to switch, F, which was so 


Although I have imagined 
zed lines, thro 
to the other, yet 


Faraday tracing 
h the earth from 
alm unaware of 


experiments of his bearing upon the subject. 
That there &re many and various opinions as te the 
3 
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important part played by the earth in such a circuit is 
evident from the following extracts taken at random 
from a few works on electrical science. 

In the first the student is requested to “regard the 
earth as a reservoir in which the positive electricity on 
the one side and the negative on the other are absorbed 
and lost.” 

In another, he is asked to ‘‘ regard the earth as a 
huge reservoir highly charged with positive electricity, 
and to regard a telegraph ora battery as an arrange- 
ment by which the electricity is pumped out of it at 
one point and poured into it at another.” 

A third says: * The earth, being regarded as an inex- 
haustible reservoir of electricity, offers no sensible re- 
sistance to the passage into it or out of it any quantity 
of electricity; in the same way as the ocean would sup- 
ply or receive at any point an indefinite quantity of 
water, and this is equally true whether the —— be 
close together or in different parts of the globe.” 

Another states: ‘Thus, when the extremities of a 
circuit are connected to the earth, which isan infinitely 
large conductor, their respective tensions are diffused 
in all directions without producing any appreciable al- 
teration of tension in the earth itself, so that the cur- 
rent will continue to flow.” 

A fifth says: *‘ The terrestrial globe is a vast reservoir 
or species of drain which sucks up and absorbs at_ the 
two extremities of the wire the free electricity which 
the battery, or any apparatus which is the generator of 
electricity, sends into it.” 

I might continue quoting, but think. that I have 
done so sufficiently tomake it plain that all are not 

reed as to the correct hypotheses of this remarkable 
phenomenon, and also how bewildering it all 
must be to the student who is endeavoring to arrive at 
the truth. 

If Faraday’s theory be correct, then the earth must 
play the part of a conductor and become polarized in the 
sale Way as any other part of the circuit. IL therefore 
endeavored to ascertain the potential of the current 
passing, if it really did pass, in the earth cireuit; and 
the results which I at first obtained appeared exceed- 
ingly puzzling. There was no difficulty in proving that 
the potential of each earth plate (H and H,, diagram 1.) 
was the same; but I found that the potential of the 
earth, using water as such, in a straight line between 
the two plates was much less than that of the other 
part of the circuit, and not only less, but variable. 

This fact would appear at first sight sufficient to 
overthrow the hypothesis I hope to establish, but aftera 
little thought all became clearer; the apparent anomaly 
vanished, and the correctness of Faraday’s sound rea- 
soning more evident. | had only to remember the ten- 
dency possessed by an electric current of distributing 
itself throughout the whole extent of the conductor 
through which it is passing, and all became clear and 
intelligible. There are several ways whereby the dis 
tribution of the current can be experimentally demon- 
strated; for instance, if into an uninsulated tron tank 
filled to within a few inches of the top with water be 
immersed, at any depth or distance apart, the two 
wires of a battery of any desired intensity, it will be 
found that the current distributes itself throughout the 
whole of the water, radiating in lines from one end of 
the battery tothe other. In order to trace the direc- 
tion of those lines, divide the surface of the water into 
squares of about one inch; this can be done by placing 
a wooden frame intersected with fine wires or threads 
the desired distance apart over the tank, and just 
above the surface of the water. Two wires are then 
taken, oneend of each being firmly fixed a definite 
distance apart, the other ends being joined to the ter- 
minals of a suitable galvanometer, and — inserted 
through one square into the water; the defleetion be- 
ing noted, the wires are then inserted through the next 
square, and soon. By tracing lines through the points 
of maximum potential of each square, the direction of 
the current can be ascertained and illustrated as shown 
in diagram II, 





D1iaGrRamM II. 
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The experiment from whichthe results here shown 
were obtained was as follows: 

An uninsulated iror tank 6°5 feet long. 5 feet wide, and 
3°83 feet deep was filled with water (about 676 gallons, 
and the surface divided off into sections of one square 
inch by means of the arrangement already described. 
The two ends of a battery of twenty Leclanche cells 
were attached respectively to two circular copper 

lates 3°5 inches in diameter, and immersed six inches 


vxelow the surface of the water, and 33 feet apart as|densers of different capacities, and galvanometers, as’ were admitted, t 


shown in the The two exploring wires in 
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connection with the galvanometer were 0°038 inch in 
diameter, and insulated so that only a cross section of 
each wire would bein contact with the water. The 
ends of these wires were fixed parallel to each other half 
an inch apart, and so arranged that the uninsulated 
ends should be immersed below the surface of the water 
in each test. These two wires so fixed and immersed 
were moved in each section until the position of maxi- 
mum potential was obtained; this is represented by the 


curved lines in diagram I1., Fig. 2. In this manner I 


was able to trace some of the lines of polarization into | 


which the current divided itself, not only from its ori- 
ginal source, but also its unerring return to the same. 
In my paper on “ Volta-electric Induction,” which I 
had the pleasure of reading at the meeting of the 
Society of Telegraph Engineers and Electricians on 
November 8, 1883, I then showed that magnetic lines 
of force emanating from flat spirals of copper wire, 
through which intermittent currents of electricity were 
passing, in no way interfered with each other in their 
passage through air, but that each line or lines return- 
ed in curves to the source from which it started. Now, 
precisely the same law, as far as | have been able to as- 
certain, applies to electric currents passing through a 
conducting medium; that is to say, the currents dis- 
perse themselves over the whole substance, each re- 
turning to the source from which it started, without 
in any way interfering with the others. As I have just 
shown, the lines of direction ef the currents can be 
traced by shunting a portion of the current through a 
galvanometer or, in the case of intermittent currents, 
through a telephone. To prove that there is no blend- 
ing or interference between independent electrical cur- 
rents, when traversing a body of water or other con- 
ductor, it is only necessary to form two circuits through 
the water from independent batteries, one circuit being 
made intermittent by an automatic tuning fork, and 
the other by some different form of “make and break,” 
then positions can be found in which the two exploring 
wires connected to the telephone will form a shunt cir- 


cuit in the water to either the tuning fork circuit 
alone or to the “‘make and break” — circuit 
alone, the sound produced by the particular in- 


termitter being reproduced in the telephone, indicat- 
ing thereby the particular current that is producing 
the effect. 1 think it is fair to assume, from the full 


knowledge of the results of experiments of this kind, , 


that the current passes through the earth or water, 
which amounts to the same thing, as through an ordi- 
nary conductor, in dispersed and curved lines. How 
far such curves extend | aim not prepared to speak 
positively, but, if I might venture from the firm 
ground of experiment to the less stable one of theory, I 


should say they extend over the whole world, and | 


that what are termed the magnetic poles of the same 
are the immediate cause of the lines assuming the 
curved form. The experiment further shows that, 
from whatever source a current emanates, it will dif- 
fuse itself over the whole mass of matter interposed, 
without in any way mixing or blending with a current 
or currents emanating from any other source or sources. 
The nearest analogy to this which I can think of is, 
that the mind of each human being in this world of 
ours isconstantly directing what are called lines of 
thought from its brain, or battery, far and. wide,. and 
those numberless lines of thought, so far as our own 
knowledge extends, never blend or become confused, 
but go and return each one to the source from which 
it emanated in precisely the same way as lines of elec- 
tromotive foree, when similarly manipulated. 


Another instance of the divisibility of currents and | 
other | 


their non-interference or blending with each 
while passing through the one and same conductor is 
illustrated in diagram Ill. which represents four dis- 
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tinct circuits of insulated copper wires, using one simi- | 


lar wireas part of the circuit for each of the other 
wires. 

In this experiment all the four currents of varying 
potential in the separate wires marked respectively 1, 
2, 3,4, passed through the one wire marked 5, without 
any apparent influence or interference with each 
other, just as the various currents of the telegraph 
systems of the whole world, wherever it is employed as 
| part of the circuit, traverse the earth independently of 
each other. Messages by electric signals have been 
sent and correctly received through a submarine 
cable two thousand miles in length, the earth being 
one-half of the cireuit, by the aid of the electricity gen- 
erated by means of an ordinary gun cap containing 
one soap 2 of water; and small though the current ema- 
nating 
it not only polarized the molecules of the copper con- 
ductor, but also in the same manner affected the whole 
earth through which it dispersed on its way from the 
outside of the gun cap to its return to the water it con- 
tained. I further believe that the time will come, per- 
haps sooner than may be imagined, when it will be 
possible to detect even such small currents in any part 
of the world, in the same way that it is now possible to 
do in comparatively small sections of it. To instance 
thoughts which such facts naturally suggest to a con- 
templative mind would be somewhat foreign to my 
present purpose. | will therefore merely remark that 
asthe experimentalist advances in experience, he will 
more readily admit his conviction that the time is fast 
approaching when the fundamental laws of nature will 
prove to be both few and simple, not ** many and com- 
plicated,” as men now classify them through ignor- 
ance. 

To make sure that the self-induction in the coil, B, 

m I., the length of wire in this coil being one 
mile, did not influence the resulfs, and also to further 
|extend the experiment, a cireuif was made up of con- 


shown in diagram lV, The deflection on each galvan- 


rom such a source naturally was, yet, 1 believe, | 
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ometer was the same, both in amount and direction, 
for charge, discharge, polarization, and depolarization. 
It was also found to be immaterial how the condensers 
were placed, as the results were always the same. 
Neither did it matter whether the circuit was complet- 
ed by connecting one terminal of the last galvanometer 
direct to the copper plate of the battery or by making 
earth as shown in the diagram. The condensers were 
then replaced by resistance coils of different values, but 
the results were the same in every respect. 


Diaceam IV. 
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If Faraday’s hypothesis be correct, it may be said with 
apparent justice that conduction as well as induction 
is the effect of polarization, then the higher the resist- 
ance of a substance the lower should be its inductive 
capacity; that is to say, it would be impossible to have 
| high resistance and high inductive capacity in the same 
substance. Now, 1 only think it fair to admit that | 
have on several occasions obtained results which did 
not appear to be in accord with this aspect of Faraday’s 
theory; that is, I have had substances which gave very 
high resistance and a comparatively high inductive ca- 
pacity, and others which gave a comparatively low re- 
sistance and at the same time a comparatively low in- 
ductive capacity. Fora long time this anomaly both 
puzzled and annoyed me; but when I discovered that 
substances which are called conductors differ material- 
ly in effect of polarization according to time, I saw, to 
my own satisfaction at least, the solution of the whole 
matter. 

In my paper on * Volta-eleetrie Induction,” to which 
I have already referred, and also more fully in my lee- 
ture on * Volta and Magneto-electric Induction,” which 
I had the honor to deliver at the Royal Institution on 
June 6, 1884, | showed that the percentage of inductive 
energy intercepted does not increase for different speeds 
of the reverser in the same ratio with different metals; 
the increase with iron being very slight, while with tin 
it is comparatively enormous. At the same time I 
| proved that time was an important element to be taken 
; Into account in experiments of this nature; that is to 

say, lines of magnetic force take an appreciable time to 
| polarize the metal placed in their path; but having ac- 
| complished this, they pass more freely through it. Now, 
| we know that all substances are more or less conductors 
of electricity, therefore, it is but fair to suppose that 
those known as dielectrics follow the same law in this 
| Tespeet as the more perfect conductors, such as the va- 
rious metals. 

_ In tests for the inductive capacity of dielectrics, time 
| is not, nor can it be, taken into account, but it can and 
should be in tests for insulation; and those familiar with 
such tests must have observed the great differences 
which exist in the polarization of different dielectrics 
in equal portions of time, that is to say, one dielectric 
may test higher than another at the end of the first 
minute's polarization and lower at the tenth minute. 
It is therefore clearly incorrect to assert that one di- 
electric has a higher resistance than another; all that 
ean be absolutely stated is, that the resistance is higher 
or lower after a definite time of polarization. And I am 
convineed that these apparent anomalies in no way 
lessen, but racher tend to strengthen, the correctness of 
the hypothesis I am so desirous should be fully recog- 
nized; for I can see how satisfactorily many of the phe- 
nomenal problems that at present perplex and worry 
the earnest investigator might be solved, if the power- 
| ful light of Faraday’s imagination were used to lighten 
the present darkness. 



































For instance, since the first introduction of electric 
telegraphy, more especially the submarine branch of it, 
Diacram V. 
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the practical telegraphist has been troubled and annoy- 

ed by currents of electricity which affect the instrument 

in their passage from the earth to the line conductor, 

or vice versa. These currents, which are very capricious 

in intensity, direction, and duration, are termed ‘ earth 

currents,” and many theories have been advanced to 

! account for their presence, but no satisfactory solution 
has been given, and the subject is still attracting atten- 

ition. Now, supposing that the polarization theory 
in I think it would be seen that these 

currents might proceed from various causes, such as the 
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evaporation and condensation of watery vapors, volca- | of this experiment, it is quite plain that the length and France, and soon afterward the Abbe de l'Epee found- 


noes, combustion, Aurora Borealis, junction of opposite | mass of the section beyond the points of contact influ- | ed the first French school for them. 


eurrents of wind, or a high wind against opposing ob- | 
jeets, or from the torpedo Gymnotis electricus and | 
other electrical fish while in a sportive mood or in search 
of food. ; 
While writing on subjects of this kind, how difficult 
it is to prevent the imagination from taking possession 
of the pen, and often carrying it far beyond the control 
of apparent reason! Often, while engaged in preparing 
this paper, my thoughts have irresistibly wandered far 
and wide, even from the terrestrial to the celestial 
worlds ; butas I prefer to give experimental facts rath- 
er than theoretical speculations, | will return to firm | 





The Assaule, 


ence the correctness of the results. 








THE VIENNESE FEMALE FENCERS. 

THE graceful Viennese female fencers, who are now 
in Paris under the direction of Prof. Hartt, gave their 
first representation a few days ago at the Figaro before 
an audience of amateurs, fencing masters, journalists, 
and privileged friends of the house. The programme 
consisted of two parts. In the second part, the fencers, 
eight in number, appeared, some of them, in cream- 
colored and others in rose-colored costume, and fenced 





WREAK at 


FEMALE FENCERS IN PARIS. 


ground, and give the result of an experiment bearing | 
on the subject, which to me has been of great interest. 
Fig. 1, diagram V., represents a board 12 inches long, 
6 inches wide, and 4% inch thick. The top surface is 
eovered with tinfoil, which is marked into sections of 1 
inch square. At the extreme end are fixed, so as to 
be in good contact with the tinfoil, two terminals as 
shown. To each end of the board is attached a similar 
piece of wood, but of half the length, also covered with 
tinfoil and divided into squares in precisely the same | 
way. These end pieces are attached by hinges, so that | 
when placed as shown in Fig 1, their surfaces of tinfoil | 
are not in contact with the foil on the center piece. 
Now, if, when in that position, the resistance of the | 
tinfoil on the center board between the two terminals | 
be balanced by an ordinary bridge arrangement, and, 
while so balanced, the lines of the current passing 
through it be traced in the manner described and il- 
lustrated in diagram I1., the curves shown in diagram | 
V., Fig. 2. will be obtained. But, if the end pieces be | 
raised so as to bring the surf tinfoil into contact, 
the resistance of the portion will immediate- 
ly decrease, and, consequentl ce be destroy 
ed, and if the lines of force be traced they will be 
found to be as illustrated in of thesame diagram. | 
l learn from this experiment it isnot correct to} 
bisect either the standard or >» under test, | 
as is frequently the case when the conductiv- | 
ity of metais of low resistance, Bor, from the results | 










away with fury until a final victory was won by 
Leopoldine Branche, who received a gold bracelet asa 
prize.—L Ilustration. 
RECENT PROGRESS IN TEACHING DEAF- 
MUTES. 


DEAF-MUTES have been successively a subject of 
astonishment, fear, and horror, even. The ancients 
had no more sympathy for these unfortunates than for 
other infirm beings. Aristotle, in asserting that they 
were incapable of receiving any instruction, struc 
them a terrible blow from which they could not re- 
cover for long ages. Even the Church at first saw in 
deaf-mutism a sign of celestial wrath, and showed 
little sympathy for the unfortunates who were afflict- 
ed with it, and in whom it has since shown the utmost 
solicitude 


When manners became sufficiently softened, men at | 


various epochs began to interest themselves in deaf- 
mutes, and to endeavor to instruct them and call them 
back to an intellectual and moral life. Starting from 
the fifteenth century, attention began to be paid to 
these unfortunates, at first in Spain, and then in other 
countries, and, by processes that were more or less in- 
genious, s h was restored to them, and success was 
obtained in instructing them. nally, in the middle 
of the eighteenth century, Ja¢db Rodrigues Pereire 
inaugurated the art of instructing deaf-mutes, in 


! eent establishments, and not as schools. 


| mutes, as wel 





In the beginning 
the teaching was shrouded in mystery, although pub- 
licity was given to the results—the young pupils being 
exhibited before learned societies and the public. A 
eentury later, in our day, obligatory primary in- 
struction has been inserted into the law, for the first 
time, for deaf-mutes as well as for such as have their 
hearing. This progress is the last and most important 
of a series of others that have been the consequence of 
a movement in Paris in 1873. 

The first effect of this movement was the founding 
(in 1878) of the International Congress for the Improve- 
ment of the Lot of Deaf-Mutes, soon followed by the 
congresses of Milan, Lyons, Bordeaux, and Brussels, 
and the recent one of Paris. Those who, through 
charity, occupy themselves with the destiny of deaf- 

i as the tutors of these interesting per- 
sons, have rightiy thought that of all the modes of 
aiding them the best was to instruct them, and, con- 
sequently, to improve those methods of teaching that 
|are proper to them. 

Before examining the recent improvements that have 
been introduced into the methods of teaching, it would 


| be well to explain the condition that the young deaf- 


mute is in at the beginning of his studies, and tomake 
known the means that are employed for reaching his 
intelligence and developing it. This is a labor that we 
, have undertaken, but the extent of it would exceed 
the limits of an article like this. We shall therefore 
pass over insilence this first period in the child’s life, 
| which extends from his birth to the moment at which 
he begins to learn his maternal language and be in- 
structed day by day. It is then that deafness oftenest 
;oceurs from accidental causes in certain children. 
| Ceasing to hear, the child also soon ceases to speak. It 
is not, as One is led to believe, that it has become mute 
through an affection 6f the organs of speech—it is the 
ear alone that is affected. Now in order to hear and to 
speak are two correlative acts. Lmmersed in the silence 
and isolation of deafness, the child in no wise expe- 
riences the need of reproducing sounds or speech, of 
which he has no more idea than the blind man has of 
color. Proceeding by imitation, how would he imitate 
what he does not know ’ Ina word, he is mute because 
jhe is deaf. Had he had been born deaf, the trouble 
would not have been greater. 

If hearing could be restored to him, speech would be 
too at the same time. Now, there is nothing to prevent 
the use of the vocal organs being re-established, since 
they are not injured. The child will speak without 
hearing and without hearing himself, and, out of the 
| deafsnute that he was, one will make a speaking deaf 

person. He will, at the same time, be put in the way 
of receiving speech otherwise than by ear. Speech, in 
fact, manifests itself in two ways—by sounds that the 
lear receives, and by the motions and position of the 
| vocal organs that the eye sees, or if you prefer, by so 
norous phenomena and visible signs. Speech may. be 
heard or seen. The child will hear, then, by eye, so to 
speak. 

We who enjoy our sound senses very naturally re- 
ceive speech through the organ created for that pur- 
pose, and our attention is not attracted to the motions 
that produce it. The deaf-mute, on the contrary, re- 
duced to visible signs, becomes singularly able to grasp 
these rapid motions as they run, so to speak, over the 
lips. ‘* He reads upon the tips,” according to the con- 
secrated expression. Thus the deaf can hear. 

| However, the deaf-mute would see but unintelligible 
motions were he not at the same time taught to speak 
and to translate the signs into words. He learns at the 
same time to emit sounds and to read them, The ae- 
quisition and perception of speech walk abreast, and 
the latter is the consequence of the former. The deaf- 
jmute, having learned to talk, is no longer isolated in 
society; he lives the life of others because he hears and 
speaks; he communicates with those who hear and 
speak. Every other method of teaching leaves him 
isolated in society, where, with his like in misfortune, 
he forms a sinall band without any bond with the large 
one. The question of method here assumes the pro- 
portions of a question of humanity, and this gives it 
greater importance than if it had been simply peda- 
ic. 

The teaching of speech, by word of mouth, is the 
method to be henceforth adopted in France. We owe 
this great progress to the congress above mentioned. 
It remains now to organize it, for, up to the present, 
{the instructors of deaf-mutes have not practiced the 
oral method. It is necessery, then, to create normal 
schools or courses. What more logical, in fact, than 
to fit persons for masters in special establishments 
where they shall receive appropriate instruction, where 
they shall learn to know the methods and processes 

‘of teaching, and reap the benefit of them, and where, 
while being prepared to fulfill their mission, they may 
be made to feel the importance and to comprehend 
the duties of it. j 

The normal school is more particularly necessary 
where it concerns the fitting of persons to be instruc- 
tors of deaf mutes. It is better, moreover, that serious 
and feeund instruction be given, and that all the re- 
sources requisite be found therein. After leaving the 
school and obtaining a certificate of ability, the aspir- 
ants will make a stay in an institution under the di- 
rection of an able and experienced master. 

It is not all to have fitted persons to be masters; it is 
necessary to control their teaching, and- to give them 
advice, direction, and encouragement. This is the ob- 
oe of inspection. Up to the present, the latter has 
1ad no pedagogic character, this being due to the fact 
that deaf-mute institutions are considered as_benefi- 

The directors 
and ins ors are almost always administrators, and 
not professors. 

Finally, the opening of the institutions will be sub- 
mitted to certain conditions, and the masters will have 
to offer guarantees of age, capacity, and morality. 

To the questions relative to teaching are added those 
of assistance. Apprenticeship is the most important. 
We shall not enter into an examination of this grave 
per which, alone, is the mee of a work that 
ey fd t find a place here. Let it suffice to say that 
the int 


of manual labor into the primary 
schools has advanced its solution. 








Manual labor be- 
gins as soon as the child’s strength permits of it, and it 
continues from year to year during the entire academic 
so that the pupil, upon leaving school, finds 
in a way to enter a shop properly prepared and 
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without the fear of any of the ordinary dangers of ap- 
prenticeship. 

The deaf-mute is always a minor 
the entire course of his life, be the object of attentive 
surveillance and affectionate regard. From this will 
be seen the necessities of committees of patronage. It 
is especially when he has left school that aid and ad- 
vice will be indispensable to him. He wants a tutor to 
wateh over him, protect him, defend him, and assist 
him in the grave circumstances of life like a tutelary 
providence. 





POSITION OF THE MOUTH IN 


There still remain grave questions in suspense, and 
upon which future Congresses will have to pronounce. 
If we judge by what has already been done, we can 
foresee that these assemblies will attain the object for 
which they were founded, that is to say, they will find 
a means of improving the lot of deaf-mutes. The last 
congress, held at Paris in September last, occupied it- 
self, among other things, with the question of the con- 
ditions that a model deaf-mute school should satisfy, 
with the creation of a series of reading books for the 
use of deaf-mutes, and with manual labor. 

In finishing this article, we are happy to announce 
that the department of the Seine is going to add to the 
large number of useful insitutions that we owe to it a 
deaf-mute school. Some conferences have been held 
with the Pereire family, which desires to honor the 
memory of its illustrious ancestor by making a gift of 
the land and an important sum of money. This will 
be the mode! school thet the congress laid the founda- 
tion of.—Lu Nature. 
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|THE CHILDREN’S HOME AT LINDEN, 
HANOVER, GERMANY. 


A GREAT number of women are employed at the 
Mechanische Weberei (weaving mill) at Linden, near 
Hanover, and as they have found it very difficult and 
expensive to get persons to take care of their children 
and infants during working hours, and as it was found 
impracticable and-at times impossible for the women 
to work at home, the directors of the mill erected a 

| ** Children’s Home,” in which the smaller children can 


NEAR 





EMITTING THE SOUNDS a, 0, 00, 


be kept during the time that the mothers are employed 
in the mill. 

This home was erected in 1872, and is in charge of 
Sisters of Charity. The ground floor of the building 
for the ** Home” contains a kitchen, a pantry,laundry, 
and ironing-room. Elevators are provided for carrying 
the food, ete., to the upper stories, and chutes lead from 
the upper stories to the laundry, so that soiled clothes 
need only be thrown into the chutes, from which they 
fall into suitable receptacles in the laundry. The first 
story is reserved for infants of from four weeks to one 
year, and contains a room for the children, a room for 
the nurses, a wash-room, and another room for the 
children’s clothes. In the second story, children of 
frou one year to two years are kept, and in the third 
story are the rooms for children of from two to six vears. 
In the fourth story a large school-room is situated, also 
a clothes-room, wash-room, and a large dormitory for 

| the sisters. In the garret seven bedrooms for the nurses 
| and other servants and a drying-room are located. 


<_ 














LINDEN, NEAR HANOV 


The building is not provided with staircases, but with 
an inclined iron way covered with asphalt, on which 
baby carriages can easily be trandled up and down, 
the bedsteads are all made of iron and provided with 
wheels, so that they can easily be shifted or used as 
baby carriages. From four to five sisters, twelve to 
sixteen nurses, and five to six other servants, laundress- 
es, ete., are employed by the institution. The children 
are brought to the institution in the morning, where 
they are washed, dressed in clean clothes, and fed, and 
are entirely under the care of the sisters until their 
mothers call for them in the evening. 

The annexed cut is taken from the //lustrirte Zeitung. 


LESSONS FROM THE GREELY 
EXPEDITION. 
THE official report and the book by Commander 
Schley U.S.N., having appeared, it seems to me to be 
justifiable and profitable to say a few words yet left 
unsaid concerning the lessons to be derived from the 
Greely Relief Exhibition, the first and most important 
of which appears to be that bearing directly upon the 
already vast and rapidly increasing traffic established 
between the Old and New Worlds, and the means of 
making the treasures of wealth and of human life 
which week by week cross the Atlantic more reason- 
ably safe. 
| It does not involve much imagination to perceive 
that as that-traffic increases, as the size, the number, 
and the speed of steamships increase, so will the dan- 
ger of loss; and so, necessarily, must the precautions 
increase to avert danger. lmagine, for example, two 
steamships approaching each other, each at the rate of 
20 miles per hour. In one hour those steamships, 
at first 40 miles distant, would be abreast, and would 
have struck if they had not seen each other. Suppose 
that in a fog, to avert such catastrophe, their whistles 
| were sounded every five minutes. Between whistles 
| the vessels would only have to go 3} miles before col- 
lision might take place. Suppose, again, that the whistle 
of each ship was sounded simultaneously with the 
| other : is it not easily seen that the whistle on board 
| would overpower, and the other whistle would there- 
fore be unheard? 
Doubtless, then, after considering the chances against 
|safety which obtain in rapid transit across the ocean, 
it will be imperatively necessary to diminish these un- 
toward chances by various precautions, one of which 
will be that westward bound vessels will take one 
route, and eastward bound another route; in short, 
upon the ocean, as well as upon the continent, it will 
be imperative to keep to the right, asthe law directs. 
| Customs; laws, mutual understandings, and the like, 
will and can remove many difficulties over which laws 
and customs can have force. But there will be one 
grave difficulty over which law can have no control. 
Icebergs, regardless of law, will invade the lanes of 
travel, and present danger the greater, because law, 
bidding this or that, being observed, will lull the sea- 
|}manto greater security and reliance upon the law; 
|}and the iceberg more than ever be a danger to be 
| dreaded only after being encountered. After some ap- 
| palling catastrophes have happened, men will begin to 
ask how to avert them in the future. It is not neces- 
sary to await the catastrophe; go like the writer upon 
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another Greely Relief Expedition, then your opinion 
like unto his will be that, acting upon the maxim that 
it is best to carry the war into Africa, the governments | 
interested will soon find it necessary to send each a vessel | 
into Melville Bay, and there seek and destroy all the| 
larger bergs, by blowing them up with explosives, | 
reducing their size so that with all the smaller bergs 
they will be melted before reaching south of Cape Race; 
or else, reaching further, will be so rotten that no seri- 
ous damage may be expected. 

Doubtless, laughter will be provoked by this propo- | 
sition, nevertheless it is earnestly made. What further | 
indirect consequence will ensue can only be hinted at. 
Imagine yourself in the midst of a boundless confine of | 
ice tloes, held in place and prevented from drifting with | 
the current to the warmer south by the innumerable 
bergs grounded fast, perhaps for hundreds of years. 
Imagine these bergs destroyed. What is to prevent 
the southward drift of the floes, followed by ice yet 
more to the northward, until finally the ice locked in 
the northern light, between Greenland and Amer- 
ica, has ail disappeared sufficiently to enable vessels to 
reach the sphinx at the north? Why might we not 
also expect amelioration of the rigorous climate from 
such a course, stupendous as a project upon paper, but 
perfectly feasible in fact ? 

Another lesson set for us to learn is this : 

Why is it that Smith Sound always remains open, 
always unfrozen, and so prevented the Greely party 
from getting across. There can be no other answer 
than this: Vast volumes of warm water flow into that 
sound through the continent. Whence? That is our 
lesson set for us, and since we are bidden to inherit the 
earth, it is a lesson that will‘yet be learned. 

There is one thing more : 

It is possible to navigate frozen seas in vessels like 
the Thetis and the Bear, provided they are furnished 
with means to make for themselves a dock of safety in 
the ice ; that is to say, are able to break the ice imme- 
diately near them, so that when the pack closes the 
vessels will escape crushing. Now, to cut a dock in 
thick ice is quite possible to even a dozen men or less, 
provided time enough is given. 

But if a ship finds herself beset, in ice, ten feet thick, | 
and closing upon her at the rate of a knot or two an 
hour, the time allowed in which to cut a dock is a) 
very limited quantity, and we must have energy enough | 
stored up on board, ready to be exerted instantaneous- | 
ly and with the certainty of fate. When this power is | 
»yrovided, then that good ship the Bear—heaven bless 
1er!—ean go to the North Pole or anywhere else, if as 
pluckily commanded then as she was recently. Danger 
of course there will be, but not so overwhelming a sense 
of danger will present itself when thus provided. | Now, 
if the Relief Expedition had taught no other lesson 
than this one, that explosives are useless for this pur- 
pose, being entirely local in their effects when operat- 
ing upon floe ice, itis a lesson well worth taking to 
heart. This fact is fully dwelt upon in Commander 
Schley’s book, and needs no enlargement here. Tomy 
mind there is a means. which can be provided; and it 
is nothing more nor less than a weight raised to asuit- 
able height, as in a pile driver, and let fall upon the 
ice, so as to break it ahead of the vessel, the machine 
being conveniently planted upon the forecastle for that 
»urpose; so that the vessel, being steamed or warped 
into the lane of water thus cleared, can make a dock 
or reach from lead to lead. That a direct experiment 
was not made to determine directly the feasibility of 
this project is a matter of regret; the reason being that | 
there was no weight on board suitable for the purpose, 
except the anvil, which no sensible man under the cir- 
cumstances would risk. 

But the performance of the Bear in boring the ice 
furnishes data for a roundabout method for such a de- 
termination, by aid of the well-known formulas: 





9 
2 
o=her velocity in feet per second. 

The vessel, proceeding at 7 knots (about) per hour, 
struck ice 5 feet 74¢ inches thick, and penetrated this 
ice a distance of 64 feet, the breadth of the vessel being 
26 feet. Therefore 26x (5 feet 714¢ inches) x p x 64 (p being 
unknown unit pressure) equals the energy stored in| 
the ship; and solve for p. 

Now suppose a cubie foot of iron as the weight to let | 


_ rE ea , , 
~xG=kinetie energy of the vessel; G=her weight; 
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THE GREAT PYRAMIDS. 


the molten platinum had taken up carbon, and this 
earbon exists (wholly or partially) in the platinum in 


THERE has been much controversy in regard to the | the graphitoidal form. 


object of the Great Pyramid of Gizeh. 
ote you a drawing which will throw some light on 
the subject. Let e d f represent the earth’s orbit; 


Beyond these points I have not investigated the sub- 


ject. The experiments prove: 


1. That platinum, the most infusible of metals, can 


ghk m, a square of equal area. The earth’s orbit | be fused at comparatively low temperatures without a 
is divided naturally into 365°24 portions or day parts; | blast, when in contact with carbon 


|its diameter is equal 116°26 such parts, and the side of | 


the equal square is 103°033 parts. 


2. That the carbon is taken up in small quantities, 


| and crystallizes from the molten platinum, when slowly 


Now let the triangle « 6 s have an altitude = the ra-| cooled, in the graphitoidal form. 


dius of the orbit, and let the angles at a and b each = 
51° 51° 15". 


3. That the affinity of platinum for carbon is greater 


| when the metal is in the molten condition; for the ear- 


Now, as the altitude is 58°13 day parts, the base of | bon separates in the crystalline plates on cooling, show- 


the triangle must equal 91°31 day parts. 


| ing that it must have been dissolved in the molten plati- 


But these numbers correspond to the measures of a| pum.—Chem. Neves. 


| right section of the Great Pyramid, allowing 100 facies | 


to the day part. 

This coincidence must have been intentional. 

Col. Howard Vyse, with some casing stones in sitn, 
made the angle of elevation = 51° 50; and Mr. Petrie | 
in his recent measures, with all improved modern in- | 
struments, made the same angle = 51° 52'+. 
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It is only fair to take the average of these=51° 51'+. | 

The floor of the ante chamber is partly of granite and 
partly of limestone. 

The granite measures 103°033 inches, and both to-| 
gether = 116°26 inches. 

These numbers again correspond accurately to the | 
day parts of the orbit, one inch to the day part. | 

W. F. QuiMBy. 
Wilmington, Del., Feb., 1885. 


FUSION OF PLATINUM AT LOW TEMPERA. 
TURES. 
By A. B. GrirFirHs, Ph.D., F.C.8. (Lond. and 
Paris). Leeturer on Chemistry and Physies, Tecbni- 
nical College, Manchester. 


THERE is a memoir in arecent number of Comptes 
Rendus, detailing some researches on the silicides of 
slatinum, by MM. Sechutzenberger and Colson, They 
1ave found that when platinum is heated in a forge fire 
in contact with pure carbon, é. ¢., by lining an earthen- 
ware crucible with ‘retort carbon,” and platinum | 
placed inside this lining, the platinum easily melts, 
when the crucible is exposed to a white heat for an hour 
or two in a wind furnace. They say, after cooling, the 
fused button has increased in weight, due to taking up 
silicon, which, according to the authors, has penetrated 
in the form of vapor through the walls of the interior 
lining. 

It has long been known that carbon and silicon both 
combine with platinum when they are heated together 
by means of the oxyhydrogen blowpipe. But, long 


before MM. Schutzenberger and Colson’s paper was | 


published, I tried several experiments on fusing plati- 
numin contact with carbon at comparative low temperu- 
tures. Many of my scientific friends can testify to these 
experiments, and my pupils in the metallurgical labora- 
tory of the Technical Solves, Manchester, have known 








fall upon the ice. It will weigh 500 pounds; if raised / | of my experiments for some months. | have not worked 
feet, it will have the potential 500 A foot pounds, which | upon the subject since those experiments were per- 
is sufficient to carry a foot area through 5 feet 74¢ inches | formed, for my mind has been of late occupied with 
of ice. It will be found that the height / will be quite | researches belonging to agricultural and physiological 
moderate, that the weight can be very much more than | chemistry. 
500, and that the errors, if any, in the observation of the! The experiments alluded to are as follows: The small 
data are offset by the fact that the ice breaks not only | clay crucibles (the same as are used by iron assayers 
in front of the vessel, but likewise in all directions, | consisting of one part of burnt clay and two parts of 
like the rays of a star; in short, the work of cutting | raw clay) are brasqued in the ordinary way with char- 
a dock is quite within the power of a moderately sized | coal; pieces of platinum foil placed in these charcoal 
machine. | linings; and then the lid of each crucible luted on with 
Besides the necessity of dock making, the operation | the mixed clay. The crucibles are now fastened to half | 
of boring, that is to say of ramming an ice impediment | a brick (by luting with clay),.and then placed on the | 
by means of the ship herself, although much wore| grate of an ordinary metallurgical laboratory furnace,* | 
rapid and satisfactory than any other method, up to) a fire made of anthracite coal, and the crucibles exposed | 
say 54¢ feet thickness of, ice, yet, when that limit is| to the full heat of this fire for one hour and a half, | 
reached, the ship is plunged upon the ice, at her most | without any blast whatever. Then they are taken out 
headlong speed, the bore is shorter, therefore the strain | of the furnace while hot, and allowed to cool slowly. 
is much greater, the ship is lifted out of water, the tim-| On breaking open the crucibles, globules of platinuin | 
bers are shaken, pipes are broken, in short the process | were obtained, and the platinum completely fused. In 
is distressing to the hull and all within, and particularly | these experiments the platinum foils were weighed be 
rough upon the masts and rigging, and upon the com-_, fore the experiment, and the globules of platinum after- | 
manding wor in ae = —. In —, boring is | ward, with the following results: 
ferbidden by the difficulty, yet, wherever there is an 40 > ee eh 
ice field, there aresomewhere or other fissures or cracks, | VElER? of eee 1 Cae 


of greater or lesser length, called leads, in which the | Betene, ate. 

vessel, if there, could make good progress through open | 3°520 3°554 

water;and if she could, even slowly, connect these | Me. pa 
BH BS 


leads one with another by any means, why could not oo 
a vessel Ty reach the North Pole, oa eer 80 | 6°592 
because, in all probability, the ice field is held by bights | So. it will be seen that in these four experi 
: Ain: - So, periments 
in the land, beyond pees doubtless we = po _ | there is an increase in weight of the platinum after 
a Ba » because we will find less mending. When these fused platinum globules were 
- . ‘ treated with nitrohydrochloric acid (aqua regia) and 
Joun Lowk, Chief Engineer, United States Navy. | piled, the platinum dissolves, leaving a number of 
small black specks, which float on the surface of the acid. 


FIRE-TRAP hotels are diseussed in the American Ar-| Taking up one or two of these small black specks on 
chitect, which suggests that “it might not be a wholly | the point of a le, and examining them under the 
bad plan to authorize inspectors to advertise | Microscope, the¥ were seen to consist of hexagonal 
such places in the daily p continuously as notori-| Plates which mark paper; they are insoluble ina mix- 
ously unsafe. Alm would be better than | ture of nitric and hydrofluoric acids, thus showing that 

















the cruel destruction of roperty that goes On|  » Our furnaces here are like those in the Metallurgical Laboratory of the 
year after year almost ve Royal School of Mines, London, 
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JAMES MARION SIMS, M.D., LL.D. 


JAMES MARION SIMS was born in Lancaster District, 
South Carolina, on January 25, 1813. He graduated 
in 1832 from the College of South Carolina. After a 
course of medicine in Charleston, he went to Philadel- 

yhia, where he graduated in medicine from Jefferson 

edical College. Settling in Montgomery, Ala., he de- 
voted himself especially to surgery, and soon acquired 
a large and, for that section, a lucrative practice. An 
actident revealed to him the method of expanding the 
vagina by the admission of air in the * knee chest posi- 
tion,” and his peculiar technical genius soon led him to 
the discovery of a perineal retractor, with which his 
name has since been identified, and to which gyneco- 
logy may be said to owe its renovation to its present 
elevation. By the aid of this speculum he was enabled 
to expose and accurately unite the edges of the vesico- 
vaginal fistule, several cases of which had thus far re- 
sisted his efforts. By the further substitution of silver 
wire sutures for the silk till then used, he succeeded in 
achieving success in this formidable and up to this per 





JAMES MARION SIMS, M.D., LL.D. 


iod almost incurable lesion. Feeling that he had madea 
discovery of almost incalculable benefit in the treatment 
not only of fistula, but of all other female diseases, and 
finding the sphere of Montgomery too narrow for his 
ambition, Dr. Sims, with a well established reputation 
in the South for skill and dexterity, removed toa wider 
field, and in 1853 came to New York. His one great object 
was to establish a hospital’ devoted especially to 
diseases of women, and for this purpose he delivered 
addresses, wrote papers, and enlisted the sympathies of 
such wealthy ond influential citizens as he could meet. 
It was at first a difficult task, but his honesty of pur- 
pose, indomitable will, and conviction finally triumph- 
ed, and the Women’s Hospital Association was formed 
by a number of prominent physicians and laymen, with 
Dr. Sims at its head as Surgeon in Chief, and in 1855 
the work of the institution was begun in a private 
dwelling on Madison Avenue. The accommodations 
ass insufficient, ~_— were taken to obtain a larger 
uilding, and after much hard labor and many delays 
Dr. Sims saw in 1866 his efforts crowned by the opening 
of the first pavilion of the present New York Woman's 
Hospital. He was not present on this occasion, for his 
wlitical preferences led hint in 1862 to a residence in 
Surope, whence he did not return until the close of the 
Franco-Prussian war in 1871. In his absence Dr. 
Emmett took his place on the staff of the hospital. On 
the return of Dr. Sims a new Medical Board was organ- 
ized, consisting of Dr. Emmett, who duringall these 
years had been sole surgeon, J. M. Sims, T. G. Thomas, 
and E. R. Peaslee. The wards of the hospital were 
shortly crowded, and additional accomuodations were 
called for. But before these were provided Dr. Sims 
terminated his connection with the institution, his feel- 
ing of humanity not allowing him to coincide with the 
decision of the governors that women with cancer of 
the uterus should not be admitted. In this hospital 
are practiced and taught the methods which he had de- 
vised and introduced, many of them modified, it is true, 
but still his ideas; in it the majority of instruments 
used are known as Siins’; his speculum, without which 
many operations would be impossible ; his depressor, 
his wire twister, his shield, his tenacula, his seissors, 
ete., ete. During his sojourn in Europe Dr. Sims had 

abundant opportunity to demonstrate his 
methods of operating, and the successes w i he 
in both the operations which brought his 


name prominently before the profession—vesico-vagi- 
nal fistula—and inthe minor operations for dysmenor- 
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rhea and sterility, with which his name was long identi- 
fied, brought him so prominently forward that honor 
and riches soon poured upon him. Numerous decora- 
tions were conferred upon him, and he had but to show 
himself in a European city to find himself overwhelm- 
ed with professional engagements. This was particu- 
larly the case after the appearance of his book on * Uter- 
ine Surgery,” in 1866, which was translated into Ger- 
man and French, and made an unmistakable sensation. 
Spending his time chiefly between Paris and London, 
and constantly adding to his fame, Dr. Sims again came 
prominently before the world in another capacity in 
1870, and transferred his skill from the gentler to the 
stronger sex, and after the battle of Sedan contributed 
largely to the care of the wounded. During his sojourn 
in Europe, Dr. Sims was consulted by many ladies of 
high degree, and one empress and numerous princesses 
availed themselves of his skill. Returning to this 
country in 1871, for three years he carried on a large 
private practice, to which his severance with the 
Voman’s Hospital in 1874 allowed him to devote all his 
time. In 1875 he was elected President of the Ameri 
can Medical Association, and delivered one of his char- 
acteristic addresses on the Prevention of Syphilis. Dr. 
Sims was one of the founders of the American Gyneco- 
logical Society, aud in 1880 received the well merited 
honor of its presidency. A severe, almost fatal, attack 
of pleuro-pneumonia in the winter of 1880-81, rendered 
him unable to attend to his labors for nearly a year, 
and it was feared at one time that he would never re 
cover sufficiently to resume practice. 
During his last two years of life he made repeated 
trips abroad, spending the winter partly in Rome and 
partly in Paris. He was about to return to Rome 
again, having engaged a passage for November 17, | 
when, in apparently robust health, he was seized with | 
dyspnea at three o'clock on the morning of November | 
18, while in bed working on an autobiography, and 
when his son Dr. Harry Sims reached his bedside, he 
expired without a word. The autopsy revealed 
antheromatous degeneration of the coronary arteries 
and a fatty heart. Dr. Sims was not a voluminous 
writer, and he did not always confine himself to his | 
specialty. His only book was the * Uterine Surgery,” 
which he was engaged in rewriting when death over- 
took him. Of his pamphlets, the first was on “Silver 
Sutures in Surgery;’ then “ Trismus Nascentium ;” 
“The Microscope in the Sterile Condition ;° **The Dis 
covery of Anwsthesia;” Septicemia fin its Relations to 
Ovariotomy;” “Intrauterine Fibroids;’ and more re 
cently, ** The Treatment of Epithelioma of the Cervix 
Uteri,” American Journal of Obstetrics, July, 1879 ; 
and ‘Treatment of Stenosis of the Cervix Uteri,” Amer 
jean Gynecological Transcript, volume iii., 1878 ;” 
“*Chole-Cystotomy;” ‘Treatment of Gunshot Wounds 
of the Abdomen,” which was called forth by the dis 
cussion on President Garfield’s wound ; besides some 
other minor papers. Hisstyle of writing, even more 
than his delivery in’ speaking, was fluent, eloquent, 
simple, and incisive, bearing in every sentence the im 
pression of enthusiasm and honest conviction. As an 
operator he was bold, dexterous, graceful, and few can 
surpass him even now in the ease and certainty with 
which he performed the operations for which his in- | 
struments were devised. He performed many capital 
operations, both ovariotowy, and laparotomy for large 
fibroid tumors; but never aspired to the name of a 
voluminous ovariotomist. He kept himself fally in 
formed on the modern methods of performing these 
operations, and only three years ago spentsome time in 
Edinburgh studying Keith’s method. Personally, Dr. 
Sims was one of the most lovable of men. A genial, | 
hearty manner, a certain sympathetic charm of voice 
and action, which few could resist, and a frankness and | 
kindness, pleasing to the young men who called to seek 
his counsel; a warm-hearted, impulsive nature, easy to 
arouse to anger, and ready to melt to tears; forgiving, 
gentle, playful even, at times; modest, unassuming ; in 
fact, a nature in which even the faults seemed lovable. 
He was essentially a family man, cared little for social 
triumphs, was sparing and frugal in his habits, using 
neither wine nor tobacco, and devoted what time his 
professional duties gave him to study and literary work. 
Of late years his large practice and failing health pre- 
vented his competing with his contemporaries in the 
literary contest Which is the aim of most of our pre- 
sent gynecologists. He was generous to the poor, and 
his house was always open to his friends. He was 
rather above medium height, slender, always cleanly 
shaven, with thick hair and bushy eyebrows ; clad in 
black broadcloth, and scrupulously neat in attire; 
always polite, courteous, and quietly dignified, Dr. | 
Sims never failed to attract attention.—New England | 
Medical Monthly. 


REMOVAL OF A GUN BREECH AND BOLT | 

FROM THE NOSE AFTER FIVE YEARS. 

RusHTtonN PARKER, B.S., F.R.C.S., Professor 
Surgery in University College, Liverpool. 


By of 


THE patient, a farmer aged twenty-four, was brought 
to me by Dr. O. W. Griffith of Pwllheli, on Dee. 19, 
1883. Five years before, a muzzie-loading fowling-piece 
had burst in his hands, laying open his face about the 
mouth and nosey The resulting wound had healed ex- 
ternally with a trifling sear and no deformity, under 
the care of another medical man. About November, 
1883, he consulted Dr. Griffith on account of a persistent 
fetid discharge of pus from his nostrils and a sinus 
under the upper lip on the left side. The use of disin- 
fectant lotions not having produced any improvement, 
it was concluded that a piece of necrosed bone was at 
the root of the evil. The examination by myself and 
Dr. Griffith showed entire absence of facial and buccal 
deformity, and the probe revealed nothing except a 
bare edge of bone when passed into the sinus under 
the lip. Exploration by either nostril, however, with 
dressing foreeps was attended by contact with what 
was prestimed to be a piece of dead bone, that could be 
seized and turned about, but not withdrawn, as the 
aperture was not large enough. So arrangements were 
made for operation under anesthetic the next day, 
which was undertaken in lodgings the patient took for 
the purpose. The sinus beneath the lip was entered | 
with a blunt-pointed bistoury, and the soft parts of the | 
nose detached from the upper jaw by a horizontal in- 
¢ision along the mucous fold under thelip. Through 
the resulting hole the manipulations were made, 
order not to. mutilate the exterior of the face. The 
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sequestrum foreeps employed soon clicked with a me- 
tallie sound, and were withdrawn holding an iron 
screw bolt, at once suggesting that one had to do with 
parts of a gun, but the main object still remained, re- 
sisting at first all efforts at extraction, though freely 
movable round and round. The bony margins of the 
nostril were clipped with pliers to enlarge the opening 
somewhat, but even then the body did not advance. 
The sequestrum forceps missed their hold repeatedly, 
having become much distorted, and therefore almost 
useless. However, with the fingers, and with another 
pair of forceps used as a lever, the piece of metal was 
prised through the opening by forcibly pulling, wrench- 
ing, and wriggling. Examination with the finger failed 
to detect any further loose fragment, coming upon 
blood-clot and the sharp edges of the nasal septum and 
other bony corners presumably not necrosed. Much he- 
morrhage naturally occurred. but was speedily arrested 
by washing with hot water. The patient was a full-blood- 
ed man of extremely strong build and middle height, and 
most bravely endured the operation, of which he must | 
have felt the greater part, as the chloroform produced 
little or no effect upon him. Much soreness naturally | 
followed all the next evening and night, in which he 
slept but little. The next morning early he took a} 
breakfast of ham and eggs instead of the tea or beef-tea 


which had been recommended for him, and he set off 
the same day for Pwilheli, where he has remained and 
progressed favorably ever since. In the first week of 
June, 1884, he was seen by Dr. Griffith, who found the 
incision under the lip healed without visible cicatrix, 
and the discharge from the nose a mere trace. The pa 
tient was free from all inconvenience. 

Remarks.--This is the largest piece of gun-barrel 
embedded in the nose that | have heard of, weighing 
8oz. in the breech and 44 oz. in the bolt, the former 
having dimensions of 2] by 1} by ? in., and the latter 
2} by } in. The next largest that I know of is that re 
moved by Mr. George Lawson, depicted in the second 
and subsequent editions of his work on the eye, and 
weighing 14 0z.—London Lancet. 

OAT MEAL FOR SCARLET FEVER. 

As is very well known, the process of desquamation | 
which follows scarlet fever varies very much ia differ- 
ent individuals; sometimes it is accomplished by par- | 
ticles so fine as to be hardly perceptible, and these are’ 
a very frequent and certain source of contagion by | 
means of clothes and otherwise, much more so than the 
scales as ordinarily thrown off. It is evident that this | 
being the fact, it must be much more difficult to pre- 
vent a contact and consequent contagion with these 
tine, almost imperceptible seales which are floating in 
the atmosphere than where desquamation occurs in 
large patches of skin. To obviate this danger, Mr. 
George Smith, of Somerset, England (Bristol Med. 
Chirnrgical Journal, Dee. 1884), states that he has for 
several years been in the habit of having his patients 
well sponged over the surface of their bodies, com- 
mencing, as a rule, about a week after the appearance 
of the eruption, and continuing the process until des- 
quamation is complete, with a mixture of one ounce of 
oat meal to a pint of boiling water. The solution to 
be made fresh every day, and used tepid, or at such a 
temperature as may be comfortably borne by the back 
ofa finger. His reason for using this particular com- 
bination is that the gluten in it sticks the scales to each 
other and to the surface of the body, thus allowing of 
their being removed from one sponging to another 
without the ordinary risk of infecting either atmo- 
sphere or clothes, and thus greatly lessening the risk 
of spreading the disease. 

Secondly, the gluten fills up the cracks of the new 


| skin and protects it from cold, as patch after patch of it 
| becomes bare, and it thus, to say the least, greatly les- 


sens the risk of the dropsy which so often follows upon | 
this disease. S 
LON. | 

| 


HOW TO CURE A FE 
By C. C. Gratiot, M.D. 


ONE day in July, 1883, after returning from a call in 
the ceuntry, I found a gentleman waiting in my office 
to-consult me about a felon that was giving him great 
pain, upon the index finger of the left hand. While 
waiting for me he had picked up one of my medical 
journals, and read an article entitled ‘How to Curea 
Felon.” My patient asked me to try it on him. I ad- 
vised him to let me make a free incision down to the | 
bone, believing it the only course to pursue that 
amounted to anything in the treatment of paronychia. 
As he was a little timid, and insisted on my trying the | 
other plan, 1 consented. The mode of treatment is 
this, and I quote the writer's own words: ‘“ Take com- | 
mon salt, roasted on a hot stove until all the chlorine 
ras is thrown off, or it is as dry as you can make it. 

ake a teaspoonful, and also a teaspoonful of pulveriz- 
ed Castile soap, add a teaspoonful of Venice turpentine, 
mix them well into a poultice and apply on the felon. 
If you have ten felons at once, make as many poultices. 
Renew this poultice twice a day. In four or five days 
your felon will, if not opened before your poultice is first 
put on, present a hole down to the bone, where the | 
woe » matter was before your poultice brought it out. | 

f the felon has been cut open or opened itself, or is 
about to take off the finger to the first joint, no matter, 
= on your poultice; it will stop right there, and in 

ime your finger will get well, even if one of the first 
bones is gone. Of course it will not restore the lost, 
bone, but it will get well soon.” 


Apri. 18, 1885. 








So far as my faith went in the treatment of a felon in 
that way, I never would have tried it. My patient 
came back to me in four days, with pain and throbbing 
| all gone, and with no tenderness or swelling. Upon 
| removing the poultice, there was a round hole down to 
the bone, discharging a bloody, thick pus, such as I 
| have sometimes seen come from acute uleers. He stat- 
| ed that after the first application of the poultice, about 
jeight hours after he left my office, he suffered 
}mo more pain; in three days more he was almost 
|entirely well. This induced me to determine to try it 
| on other felons that I might be called upon to treat; 
| and from July until the middle of October a great many 
felons occurred among the farmers, caused by the fre- 
|quent handling of pitchforks in making hay, and in 
stacking and threshing grain. Suffice it to say I tried 
it on seven cases of felon, and it never once failed me. 
It is simple in preparation, and the soap and salt are 
always at hand, which with a few cents’ worth of Ven- 
ice turpentine will make many poultices. The cases in 
which I used it got well more rapidly and suffered less 
| pain, and the finger regained its normal condition more 
quickly than after incision or any mode of treatment I 
previously adopted.—Coll. and Clin. Record. 
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A CATALOGUE containing brief notices of many im- 
portant scientific papers heretofore published in the 
SUPPLEMENT, may be had gratis at this office. 
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